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(57) Abstract: A compound represented by the 
formula (1) (wherein the symbols are the same as 
defined in the description), a salt thereof, and a 
prodrug thereof. They unexpectedly have excellent 
GPR40 receptor agonistic activity and are excellent 
in properties required of medicines, such as stability. 
They can be a medicine which is safe and useful as a 
preventive/therapeutic agent for pathological states or 
diseases in which a GPR40 receptor participates, such 
as diabetes. 
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i 

*mmt±, g pr 4 o^^^®^tr^i-5s n^tt^w • mmmtL 

5S¥. GSeft*«g(S** (G Protein-coupled Rec 
eptor; GPCR) <D 1 ofJo 5 G P R 4 0 <D [V # V KtfJKtftflfc-Cfc U > 
#J»©/5jSBja^fe5GPR4 Od?^^^y :/#MMl£$!<II§;boW5w£;&S 
#££<VC:fc*) (^-f (Nature), 2 0 0 3^ 4 2 2# N 173 

-1761) % gpr4 or=r=* hn^yxy yftm* fornix gpr4ot 
^^=f=^ M^^y ^*«ria<FU ^^©7^ h&itfr^*^ 

S^V-fc) ^^©^fii:ttffflt^5 (1HM0 2/0 5 7 7 8 3 
09*.fJ* ffl&g^HI^O 3/0 7 2 1 0 1%^V7Vy 5£ : 




R5 



IR3 X R4 :Hf ;'R9 % RIO :H, (C a -C 4 ) 7/l"*/K '^o> (d 
-C 4 ) 7^=i=3ri/^ ; Q : CH 2 ; W : (CH 2 ) rN (R 2 0) (CH 2 ) k 

(r x k:0;R20:H, C 1 -C 3 7;l'^) ^ ; X : C m H 2m (m : 0 N 
1, 2) ^ ; A : * /k#3r^/K #/l^*f-^ ; Y, Z : N N S, O ; R 
5: (C,-C 6 ) Tfr^frm ; R6 : (C,-C 4 ) 7/^^;R7, R8 : 
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*LTV>3 Q 

HB&&W0O 2/0 2 6 7 3 2f/^7Vy Mcfi> 5$ : 



R5 

CR3, R4:H^;R30 > R40:H;R9:C X -C 3 T;V*;V ; R l 
0 : H, Cj-CeT/V-^; Q : O, CH 2 ; W: N (R 2 1) (R2 1 ;C, 
-C 2 T;V*;V) ; X : C N CH 2 C, CCH 2 ; A : #/M?^>7K 
$ K ; Y, Z : N, S N O ; R5 : (C^C.) T;V*;Vi% : R6 : (C,-C 
4 ) 7M/^;R7, R8 : (C^Cj 7Vl^^3§E ; T 1 : N, CH] X& 

^^ti^ppAR^p®^^, i/yKn-Ax, 2^^-is^ifo^ • mm 



*m®ffmm&mm 2 0 02/000220 3#^iN8»^fi N : 




fc&Vt) (GPR407^ NfeJ;t;GPR4 07^^ ht LT#/Bftft; 
^0V^^#$tlT*56>r, GPR4 0S^«ll»lfi^^-t-5fb^ 



p r 4 0 ggfrmmmmm z&i-zmmte&toztem+z ztznttt-tz. 
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-Sa/-V\ j R4 ° R3 ° 
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5 [1] & (l) : 



v&&&m*tcK±M<Dm*m*ift^L3m<DX'<-i-~- u&u -n=n- 

W^i^^*fc«C 1 _ 6 T/^=l^^STfi^$^LTV^Tt>J:V^C 1 _ 6 T^V^ 
15 g£ x 

YttOD;*:teCR 6 R 7 <R 6 #J:tfR 7 ttR-^ttJlfroT, **l,**L**JW 
R 7 «R la t^tT4~8M^Sr^-r5) S\ 

R 3 *3J:0R 4 «^-tfc^^oT, *frW**J|CMfctt/NP^j/||[« % 
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5 0 ) (fiU 3-[4-[[3-(fh7t Kn^^y^^v'J^y^]- 
(2, 4,6-hV * ^fr-^yHy T % / ] r^^/l/J^n tf;*-^^ 

C 2 ] Sfl##ig5£ : 




[5t«K XfcitW^HUbB [l] YttoSfcttCR 6 R 7 (r 6 *5 

J:t>nR 7 f^-£fcfiJ|ftoT, *fL-e*l*3W|C^ ^n^]J^ Cl _,7^ 

*^****LT4~8JUi*»fc-t-;5) Sr^-T 0 ] ^fes, ft** (i) o 

[3] C 1 _ e T/l'3^f^aiTjIJIS*tTV>T 1 bJ:V>C 1 _eT/V^W»T 
±IB [2] SB*©fc£* (l) . 

[4] {k&&> (1) (D"7n y tf a 

[5] R s tf5, t KP*V£*?fc5 % fc&tfo (i) 0 
. [6] Ar1?/7^5SW N 7x=;K ^T^V/K Vy^V/K 

^VKU/H?tH:i?tKn^i)=;^5, fc"** (l) . 

ft:^* (1) . 

C8] Vt>K ; -O- ; - CH»N- ; *fcttC I .,m/H, C 7 _ 1 

Tt>iV\ -CH 2 - -CH 2 CH 2 - -CH 2 0- x -NH-CH 2 - N - 

CH 2 -NH-fel<fi-CH 2 -NH-CH 2 -^5, ft£* (1) . 
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[9] R 2 *KJtmm*X'&z s ik&ya (1) . 

[1 0] [6-({[4'-(2-^h^i/^h^^)-2 , ,6 , -^^^/V'lf7 3 i^-3-^;V] 
* 7% J) -2, 3- i? t K n -l— < y^7y AS] gfc^ ; 

• 3- {4- [ ( {4' - [2- (a^/W* yU/fr =.;V) y - 2 ' , 6' -V* *?>V fc* 7 ^ s. ;W3- 
5 4M*?-fi')7% /]-2-7;Vto7x=/l/}^n/-?yi ; 

. 3-{4-[({2\ 6'-S^^vW4' -[3-(2-t^r7 ^o'u ( ;V) atf^i/] tf 

7ai^7V-3-'1 > /l'}^^/k)T$ ;]-2-7/l'tn7i=/l'}7°DA'yi ; 

3-{2-7/M-u-4-[({4'-[(4-fc Kn3r^-1, l-m.yKfh7t Kn-2H-^ 

tf'lf^-WA')* h^^]-2',6'-^^^t"7^=^-3-f^}^^)T^ 
10 /]7i=/V}7 P OA'yi; 

3-{4-[({4'-[(l, hyfc Kn-2H-^t°7 f-W AO 

2' , 6' -S^ 7 ^ =/w-3-^ /V} ^ 75;]-2-7/l'tn7x =A0 7*n 

; 

3- [4- ( { [4' - (2-a: }> * ^ h 3f -2' , 3' , 5' , 6' -r 1^ 7 ^ fc*7 x=;W3- 
15 ^ /V] ^ 7 ^ 7 ) -2-7 n 7 x = 7"n ^ y i ; 

3- {4- [ (4- {4- [2- f-;V7,;V^^;V) h ^ V] -2, ^ ^7 ^ -2, 3- 
S^fc Ko-lH->f y7^-W ^0 T ^ 7]-2-7;^o7x-/l/} 7 P n/^>^ ; 
3-[2-7/^P-4-({4-[((3-^^/l-7*^/>) {4-[4-( h ]) 7 7cc = 
3-^7 y*-/W2-< /H757)^ ^/U] ^y^/V} 7^7)7x ~;V~\ zf n 

20 ym ; 

3-[4-({4-[(3, 5-^7^=/V-lH-t°7y*-/W-l->r^)^^]-3-^ yynTK^ 
^y^} T 5 7 ) -2, 6-^7/^ D7i =A0 7 P D ; 
3-{2-7/U^-p-4-[({4'-[(4-t Kndr^y-i.l-^^^KT 1 h 7 fc Ko-2H-^ 

* k°7 y-4-^T )V) * y -2' , 6, 6' - ^ ]) / 5v> lf7 ^ ~/V-3->f ^ ?vU) T 
25 $;]7x=/v}7n^y8; 

*fctt*©ire*>J5, (i)„ 

[11]S(1') : 
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wr±Jg^*fcr±c 1 _ 6 T/^=I^r^/S-e|^^$^^Tv^Tt>«^:v^c 1 _ 8 T^^'>' 

Sr*1-*N R 7 f±R l "i:^bT4~8M3il^^-t6) 

] 

Cl2]#^«3K: 
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D£tp, X&£TfiR l ttL±& El 1] tmmm*, Y&0;£fc&CR 6 R 7 (R 6 

5p<^VSi^tT4~8M^Sr^i-5) ] T*fc5x ±IB [1 1] 

[13] wtK C a _ 6 T/^='^v^T*sm$ttTV^T 1 biv^c 1 _ 6 T/^^v^ 
[14] -fb^ (1* ) *fcf4^©^nK75'^^f tt«:5GPR4 0ft 
10 [15]«^«i$: 




[5£<P> #!B^te±!B [1 2] fc@iM**:*H-. ] -?$>5±fB [1 4] lB«tf>G 
[16] Wtfs, c 1 _ 6 T/^=^=¥^•ett^$^^TV^T 1 ^)J;v^c 1 _ 6 T>'^^^^S 

15 T»fc5> ±15 [15] |B«©GPR4 OS^^ii^o 

[l 7] fc<£» (l) *fctt-t©^o K9y^^*tT*«BSH. 

[i s] mfcfino^m- fttmrn-vkz, _bia [i 7] mm<omm 0 

20 [20] -r^y >ftmfemm<DMm<Dtnt><D,'ik&® a* ) sfctt-e©:/* 
[21] fc<&* (1) k 

[22] BifLHj#J^^UT, ik&m (l' ) *fclit©^B K?y^©*H»*«r 
25 »4i-5ii:Sr^tp, R"ta»»fc*5rt5GPR4 0$«#:*»t6W«i^. 
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[23] m%w>m^MLx s tea* (i* ) tfcfiWnK^ywat* 

[24] *?UMbfc*tLT* fb£#j (1) *fc|iWoK7y/©t^iifi 
. ftfc^©^- fMmt LT, V&«HEii3|S£ LTffiV^r k&T* 

IStK 01* tf, ^g^^^^TV^Tt>J;v^c 1 _ 6 T/^=ar/^Sj % rfffcSftTV^ 
15 rff&$tLTV^t>J^C 3 _ a ^nX/u^Sj N r«fe$;h,TVvtt>*V*C 

*w*b#4»(d rc,_,7^«j am mzmvot^m, 

^BHlB**© rc a _.T/U^r=^iSj am Wc»?>©fcHR?K fclxiff 

25 *93Hb#*(d rc 2 _ 8 r/^=^3Ej itm #fcW$©*^R& % 

2-^^-1— T/K 4-^V^^-l-^/K 5 tci/y-l-J 
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^#l$^&fn£*VWT% «fc < > Uftmz&faZfrtcC 6 _ 14 T y -/Wi LTtt, 
^/K 5-7i=;v^yf;K 2-if7*^U;u^^K 3 -if 7 = = y /i^f- 

20 teztfmfbtiZo 

25 T, ^^/v;***^ ^-^^/v^-^v^x Ti'fr***ste¥tf^f 

©£V^S»K b^r^Tt h*v\ h^V^f*^ ^h*v^ b^rV, 
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5 l, i-s?t^VKf h7t Knft^7=;^^ l-^Krf7 

So 

fttf-A^-** ^fyynwt -J*?^*^ 
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5 #WiSffl#*© rc 7 _ 16 T7/v=3r/v^Sj am Wfciwo©^i8D^ 

10 3 #£L<tt (i) 5fcV>bl4jft (#*L<tt5fcV^Ll 0 

i) f mill, ai) 4i2^Liom#%mmmmmm%zi>mft>ti 

(09 : 2 -^^/^ 3 -^^/V) , 7!/;l/ (i: 2-7U;K 3-75 
JV) „ fc° y (#J : 2 - fcf 9 $?/K 3 - fc° V v^K 4 - t° y N 'f'T y V 

15 ;P (M: 4-^ryy/K S-^T^JJA') > 

(09: 2-^-^f-yy/K 4-t*tyi);K 5 J7 AO , 
ffl:2-^;!J;K 3-^;U/K 4-^yy/K 5-*/y/K 8-3vy 
/V) x -<y^y y^ (#3 : i-*fy*/p/K 3-^y*/y/K 4-^y^y 
y /K 5 --r y *v y ao s ^7^=/k tr y 5: v^a- (M : 2 - 1° y ^ &^ju s 

20 4-fc°y^y~/l0 x tTny/k (#| : l-fny/K 2-tfnJJA\ 3-fc°ny 

ao s -f^^yy/v (#a : i--f^yyy/K 2-^^yy/K 4 — r^y 
uao % f^yy/v (m : l-t^yy^K 3-t°7yyA\ 4-ifyyyAO % 
tr y a- (W : 3 - t> y ^>y^/K 4 - tr y yp-*) s jyf-ryy/u 
(09: 3-^y^ryy;K 4-^y^ryy/K 5-^y^ryyAO „ -ry 
25 ^r-y-yy^ (0ii : 3-^ y^-y-yy/K 4— f ydr-y-yy/K s-^y^-y-yy 

^v) x <iVYD)V (0ij : l-J^FV/K 2 — f^Ky/K S-^KJJAO „ 

2 — ^/f7/y/K 2-^^y^-^r-y-yy/K ^vy^^yyA- (09 : 1 
-^^y^r^^yy/K 2— ^yy-r^yyAO % [b] ^=a- 

(09: 2-^y [b] ^n/K 3 — t^y [b] ^zc^/V) % ^<yy [b] 
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7 7-^ ($1 : 2-s<>y [b] 7 7=/^ 3-^7/ [b] 7 7-/V) %¥<D 

=ao > v m : 2 -#*i*-y y N <i x *v y ~>v 

5 1— r$y/y~/K 2— n^/ps^ 4—r^yyy^/w) % tr^ 

y^/V (03: l-f^y^^/K 2-lf^y^/K 3-bf^y S?=/K 4- 
bT^y N f^y^n^ (M: 2- 1°-<7 v^AO ^ 

^yu* y (09 :' 2 -^e/w* y 3 — =e/v#c y.~/K 4 -^/w* y „ 
^^/v^y=/v (0U : 2-^^e/v^y^/K 3-^**^*5=^ 4-x 
10 y =7W) , 7h7t Kn t'7=/^ .(M : 2 — r h 7 1 Ko f7=/K 3 

— x h7t Kn f7-/K 4-7h7tKnf7=;v) > 3-*c±?~/^ (M : 2 
-;*-^-tr*~/K 3 *~/i7) N t^7tny^/V (#| : 2-^*7^ 

n5i?y-i-^w 2-^-^yt p oy^^-3->f/K 
15 /w) N trn y m-. 2, 5 -s?;*-3rytr n y 1 -^/k 2, 

5-m7^nU i^7-3-> f/V) „ x h 7 t Koftf7=/^ (#1 : 2 -x 
h7tKoftt7^K 3-f f7t Koftf7^;K 4-7f7t Kaf 
Jr>Z7-)V) . 1, l-m'7Krf7tKof^^7=/i' (01: 1, 
^i/K7h7fcKoft^7^-2-^^ 1, l-i?t'^K7h7tKn 

20 f-Ory+jV- 3 — T/K 1, 1 - K7 h 7 k Koftl^77- 4 - ^f 

/v) N 5?k Kp^^?^ (M : 2, 3-S^tKn-l — <y/77y-4 
— f/K 2, 3 -S?t Kn- 1 -^7/777- 2, 3-^fcKn- 

1-^7/7 7 7-6-^^ 2, 3 - y t Kn - 1 -^77*77 7- 7 ->f 
/v) x Kn*y y =/v (0U : l, 2-t?fc K**y y 7- W/u) % x f 

25 7t Kn^y y =/U (0i| : 1, 2, 3, 4-7K7t Ko^ !J7-l-f;l/) , 
l-^yKfh^tKnftlf^^ (M : l-t^7K7f7k Koftf 
7 7-2->f;K l-t^7K7h7tKoft^7 7-3-^^ 1 
Fx h 7 1 f/v) ft feti 
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t), ^Rtf^A'^/V^-A', ac^A'*A'7^A'*W J W fettSo 

y t>^#/l^=/K sf^^^s^ 7o^^/*/K tert-7*h 

15 ^A^ASO x C 7 . 16 r7^t^V-*M*^H : ^i^A-** 
*yjj;i>7$^;K 7 bfrS.. 

fl#(c»fOo^v^fSU> ifcv*L5fl©±lB r/Nn^yi^j -cilifcSjvcvvct) 
ys^rffe^s. 0>Rtf> y^A'TSA ^a-tsa ^ntV^T^y, ^ 
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*Wmm*<D rN-C^eT/Vdr/V-N-Ce.^Ty-^- T^ygj t L 
10 Tte, mm*) <Dt£\^Wt*) , ±12 TC^T/I'dr/Ugj *5j;Tj?±|a rc 6 _ 14 r 

^ y , N -^,V- N - 7 ^ -)VT % J £ ¥&m~f b tl 5 „ 
#W#ffl#*<£ rN-Cj.eT/^-N-C;.^/?/^-/^ ygj i 
UTfct, ^F^{|lf ^>JfcV^(JRt? . ±IB rc^eT/^/wSj *5£tf±!B rc 7 _ 16 

15 T?;v*;vmi vw&z titer $;mtmf z>tiz> 0 m^.t£, N-y^-N- 
;mi am #K#r>3<z>ftv^> ±is rc^T/i-^gj ^j^c^ 

25 /k ^y^^^/w-?^-r/K ^^^/w^^-^/k ^^t^/ujj/w^j/u 
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5 it*'we4A,mtf*trbti& 0 ~-x\ 5t^L7^mmmmtLxn, mm 
t-y^/^/w^^-^/K 3 -t* y s^#/w^^vv x 4- t°y ^^/w^-j'/K 

15 5o 

i=/^7 7^/K l-t7f^^7 7*'f/K 2 - t7f;W;l/7 7^ 
20 -f/Wfe^j&SW fcftS. • 

j N rg^$^^TV^Tt«kv^c 1 _ 6 T/^^/^^/^^cl/^^-^^ 

25 fcitf rg&£ftTV>Tt> J^C^oT/l^/l^;*-^ (g&£ftTV^T 

(1) ^vtfym* ; 

(2) t KD^r>>g ; 

(3) 7^S; 
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(4) ^fol; 

(5) UT/m; 

(6) /NCt^^M^ t Kp^S, r^/m, ^hnl, fT/m, WfV 

ym, c 6 . 14 r!J-;vi, * ; - *fett^-c 6 . 14 7 u -^-7 / 1, c 3 

. 8 i/^n7;^;H s Cj.J^a^^S, C 1 _ 6 7/^^i/-C 1 _ 8 7/i'3^ 

-tfcli^-C,. u 7!J^-*/W^;H, ^^7 7*^1, 

t±*S- C ! _ 6 TA"*A>-XA'y T *iK*S i tf* / - * C 6 _ l 4 T 

t>J:VvJ|*g|tS (iff L<li7U;K fy^/K fcT?y*y/K f7/ 

y^K ^f-yy/K -ry^f-yy/K ^yf7/p/u, **ir*~/K 

^Kfh7t Koftl^7=/K l-t^Kfb7tKnftf7=^) ; 

(7) */-*fctt$?-c 1 _ a r/Mf;i'- 7 ; 

(8) */-ffcll^-C,. 14 7]J^-7^S; 

(9) ^r/ -^1ttiP-C r . l6 Ty/^/v-TX/m ; 

(10) N-C 1 .,7;V^-N-C 6 . 14 7!JwV-7>;;S ; 

(11) N-C 1 . 6 7/^;V-N-C 7 . 16 77^-75/S ; 

(12) C,. 8 ^o7;^;H; 

(13) ^n^ft^ftTV^k J^C^T/l^^S ; 

(14) C 1 _ 6 r/^=3 ! ar^^-c^^^$^^TV^T%«tV^C 1 _ 6 T7^^/^^^S ; 

(15) C ! _ 6 TJV-n* i/mUtit&Z flX V>T t> .fcV^C^e X ^^/W^/W7 >f =/W 

£; 
S; 
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(17) ^x/Wb^ftTV^fc iV^/t^dfvvl'S ; 

(18) ;fr/W^^/Wg ; 

(19) fOTlJjV/^J /Ug; 

• (20) */--£fcf±$?-C 1 _ e 7/i'*/i'-;&/w^E-^/i'£ ; 

5 (21) ^•/-*fc«v J -C 6 _ 14 Ty-yV-^/w^^^/wS ; 

(22) ^/-*7 v cfi^- 5^v^U7M^*S-^/w^^/^S ; 

(23) # /Wtf? 3r £ ft T V ^ T J: V ^ C j _ 6 7 /l^/V - # =/V X 3; 

(24) An^yg^ t Kndfix^ TS/^ ^T/S> ^n-? 
3-8^ o7^;H, C^eT/^a^^S. C 1 _ 6 T/V=idr^-c 1 _ 6 T/V'=i 

fc&v 5 - C , _ 6 T/l^/V'- * 7 ^-T ^**5 <fc V* / - * It Kit- C 6 _ x 4 T 

t«tV>C 6 _ 14 Ty-^^iXg ; 
20 (25) ^u.^^m*. t.Kndri/S N 7 5yS, =FoI, ^7/1, ap^ 

. c 6 _ 14 ry-/^ ^/-*fc«^-c 6 _ 14 ry-/w-T^ c 

3- 8 ^^ nT/l^/l^ Ci_ 6 7;^^r^S, C 1 _ 6 7/l'3^^-C 1 _ 6 7;t/3 

tern?- c , _ 6 Tiv^iv- *>vy r *4 x xt* j - 1. tc m?- c e _ ! 4 r 
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t>±V^C,. 14 T5^«; 

(26) /May^^N tKo^S> T^/^ VT/£ N 

5 c 6 _ 14 rywn, */-*tfii?-c 6 _ l4 7y^-7^s > c 

fctt c ! _ 6 T/v^r^- r «t tf^e y - * tf:^- c 6 _ 14 7 

(27) 7^7 7*^^! ; 

15 (28) */-*fcri$>-c 1 _ B TA'*/v-*A'7 7 j e>f/»'S ; 

(29) */-*fcfi^-Ce- u 7!)-/k-7/l'77^^S ; 

(30) ^n^yl^ fc Ko^Vl, 7$;i, = VT/Sx 

^fc £ *LT V vt J: V> C x _ 6 7/^/H^ * y -"kit KV- C ! _ e T>V*)V-7 
C 6 _ 14 7y^H, */-ffcl±i?-C 6 _ 14 79^-7^I, c 
20 8 _ a ^^D7Wls Ci_,7^3^VSs C,- e 7/V3^-C 1 _,7/V3 

-tfci±v?-c ( _ 14 7yww-*/w^/^ ^^77*^^ 

(31) C 1 . 6 7/I^W^^=/^^v'S ; 

(32) MJ - C j . 6 7/W^/W- y /^^ ; 

18 



WO 2005/087710 



PCT/JP2005/004872 



(34) N-C 1 _ a 7^A'-N-C 1 _,r/l'^-*^=/U7 5 ; 

(35) ^y-^Ttn^-Ca-eT/V^^^^/S (W, S^^VV***^ ^ 
5 a^/k*;**/) ; 

rd_ 6 7^/Hj > rc 2 _ 6 r/v<5r-/vSj > rc 2 _ 6 7;^=;i'Sj > 
10 )V^)Vir^y%\ &£Xfi rc 1 . 10 7/vWtS (c 1 _ 6 7/V'WtlS: 

15 v-sj > rs^$tLTv^T1>J;v^c 6 _ l4 r y-y^=3r^Sj % rft&$ftw 

«tV>C 6 _ 14 T.y-/^^J *5«kt* rfi^§3xTV^t«tV^C 7 _ 16 T7^/V 

20 (1) ^vfyWL=f- ; 

(2) t KndfVS ; 

(3) T%;m-, 

(4) - Yum ; 

(5) V7;S; 

25 (6) fi&£;ftTV^ 1 bJ;^C l _ 6 T/V*/l'S ; 

(7) fi&£ftWT4>J;^C 2 _ 6 T>Mr~/I'g ; 

(8) m^^X^Xi>X^C 2 . 6 T/^-^m; 

(9) fcKP^i/S, T ^ / =hnSx WVS* 
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yttt^- c ! _ 6 r /v^/v-^/w7 t c B _ 14 r 

10 (10) ^nyyJI^ tKn^S, ^7/£> ab^ 

fcttv 5 - c !_ fl 7;w^-^^7 7*^ ^S*5 £tf^/-3;fcfii?-c 8 _ 14 T 

20 J^CB.^TP-^^i/S ; 

(11) ^u?vm=f-^ kKP^i, T^/S> =hnS> 

S/£> C,. 14 7P^ ^-*fctti?-C.. 14 7!)^-7^S, C 
,.,V^a7;^Mv C!_ 6 7^3^i> C 1 _ 6 T/l'3^'>-C 1 _ 6 T^a 
25 ^r^S, c 1 _ 8 7^WtS N C x _ t T;v*jv*;vy j c t _ 6 7^ 

7t ttv* - c j _ 8 TA"*A'- * fry T * ^Ifc «t tf^e / - * fc - c 6 _ ! 4 7 
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(12) ^utf^m+s t Kn*Vl N 75;S % -bnS, ^7;l, ab^ 

5 sy£> c 6 _ 14 ry-/i^ ; t;-4fcii^-c 6 . 14 7!)-;v-7^i, c 

a-sV^DT/i'^S, C,_ 6 7;>3^^1, C 1 _ 6 7^3^-c 1 . 6 7;vn 

5^;&/w^^7i^ s ^y -*fctti?-c 1 . e TA'^-*/u^*^^aj % *y 
10 - f fc li^- c 6 . j 4 7 P - */w^^ 7/P7 7^;Hs ^ey-3: 
fcfi-^- C ^ _ 6 T^^r/V- r J; tf* / - * tt^- c 6 _ , 4 r 

t>J:v^*j|js (0*t<(*7y7K trjj5?/u x t-^yy/K f-ry 

y/K ^u-yy/w -fy^f-yy^K -ry^ryy^K *«¥*k>=^ ^-/v* 

1 5 y y t° p y v^/i^ ^ y t° n y >>~/k y tr n 

y^y=/K 7f7tKPlf7=/K rh7kKofm=^ 1, 1-^^ 
^Kff7t Knftl^7^K l-t^Kff9t KPft^7^) ; 

(13) ^y-^fcd^-Cj-eT/W^-T^yS ; 

(14) J ty-4fcH:^-C 6 . 14 79^-75;S; 
20 (15) ^;-*fcli^-C 7 . 16 77/^-7$/I; 

(16) N-C 1 . 6 7W-N-C 6 . 14 7!J^-7^S; 

(17) N-C 1 _ 6 7;^-N-C 7 _ 16 77/^-7^1; 

(18) C 3 . 8 ^ P7^;H ; 

(19) ilifci**LTV*Tt>J^C 1 _ e 7/l'3*S<'S ; 

25 (20) C 1 _ 6 7•/^=l^i/gT♦gm$^TV^T 1 b<fcV^C 1 _ 6 T/^d^/^^S ; 

(21) C^eT/^^gTg&SftTV^Tk i.\^C x - n TA'*A'XJ\''7 4 —As 

S; 

(22) 0 ! _ 6 T/W = =^ S/gTfi&£ tl/T V^T t> £ V^ C t _ 6 T/V^/^^^^/W 
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(23) ^*T/Wb£ftTVNT*> iV^/U^S^g ; 

(24) %/W<*4jUm ; 

(25) ^*%/W<*s(/Um ; 

■ (26) ^/-tfcfl^-d.aT^-^/WN'^/H ; 
5 (27) ^y-tfcri^-Ce.^Ty-^-^/W^^/wS; 
. (28) ^/-*^f±^-5^V^L7M^SS-^/W^^/^S ; 

(29) ^/V^r^-T/^ ; 

(30) ^y-%1t^-C l _ 6 T^;V-^;vy 7 ^:^7Vm ; 

(31) ^/-*^fi^-C 6 _ 14 Ty-^-^/W7T^^/^ ; 
0 (32) C 1 _ e T/l'*/\>'X/Ufc~;U3-3r*S& ; 

(33) h Vr-C 1 _ 6 T/\s*c/U->y})A'***/m ; 

(34) ^3?&§fcgS-#/Wj^/i,g (0f : tnyi;-^;^-, K tv<y^ 

(35) /Na^yff, tKn^S, 7^S, ^fpg s ^T/£ N ap^ 

s/g, c 8 _ 14 ry-/vs, ^/-£fc«:^-c 6 _ 14 Ty-/p-7 s /m, c 

3 _ 8 ^^PT^^/^ N C 1 . e 7;v=^S, c 1 . e 7/w=^-c 1 . 8 7;U3 

-ffcli^-C,. 14 7];-;i'-*/w^;^ ^/v^r^E-f/Hlx 
fctt^- c ! _ 6 T/i^/i—*/^ T ^ j;rj?^E-y —izftfii?— C 6 _ 14 T 

(36) C^aT/l'dr/V-.^^^/VT^yS (M : T^.'f'jVT % J > 7p^= 

t> <fcv\ 
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rc 3 _ 8 ^^nT/w^/wSj „ rc 6 _ 14 ry-^Sj „ rc 7 _ la 77;^ 

(1) tt&£nWt&«J^C 1 _ 6 T/MVl'g ; 

(2) fi^^tlTV^Tt iV>C 2 _ 6 T/^=^S ; 

(3) «&3nTV^fc.fc^C a _ fl T/i'*~/i'£ ; 

(4) g&£nTV^t><^c 3 _ 8 ^P7Vi'3r/i'2 ; 

(5) m^nx^x^^c 6 . 14 rv-^m; 

(6) «&$nWTt> J^c 1 _ 6 TA'3^v'g ; 

(7) m^tiX^X-h^Tiy/vm ; 

(8) ©&$nTV>T*>.£V^fjfgi£ W-£L<n7VsK 

t^7^y;K ^r^/y/K **y-^/yjv) • 

(9) ^./U^T'^-'f/l'S ; 

(10) ^e- j -$.tcni?-c !_ 6 7 )V*jv-7.)vy r^-i ; 

(11) *J -t.fr\±V-c 6 _ lA Ty-;v-*;\,7 7 *<< ; 

tt Zfr feittf n5 1 2 4@©tt&£T®m$nWT t> J; VVT $ y 

btiZ> 0 J:fc, rg&^nTV^tj.^T'^/Sj ;$5 2f@©g&£-?il&£nfc 

t Lxfc%m*uft\z'j>-&< £t> ifi©Mii§CiF-&^ % $e>^n^M^s 
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V, SSr-COR 8 , -CO-OR 8 , -S0 2 R\ -SOR\ -PO (OR 
8 ) (OR 9 ) v -CO-NR 8 'R 9 'j3iO!CS-NR 8 'R 9 ' [5$^ R 8 ;j3± 
tfR 9 f± N |-|fc|i^^ oT> fi^^tlTVNT^ iV^k 

5 7K*S*/t(iSm$ttTVNTtiJ;V^|ISj|X§r^b, R 8 **5,fctfR 9 'f*, 

&£ftWTfc£V^3fg|££ ; ^-t-a\ R 8i *5«fcrj?R 9 »f* N PgH-Sg^fMiP 

*^L7&<D^m®mmmfbiriz 0 ^mmmm^mm^mtLxit, 

5 -t-py^^ x -<^yy^ tr?yy$»\ tv<y^ % tr*<?$?j^ 
&$mm&m%ki±, mm^m^m.^ i ^ t 2 ^gmssr^r lt wc t> * 

#/W**>f ; 

lft^LSfafD^uVym^XW&ZtlX^XtX^C^eT/U^/V-jjsutf- 

(M : ^ ^h^r^/v^=/K T'p^^^/V^^/K 

tert-^ ; 
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C 3 _ 8 ^ B7W-*^=;VS (#0 : p ^^^vl^l^ >^p 

C 6 _ 14 7P — A'**f-i/-jiA'i$—/l'3& (M : :7^~/M-^#,M?^,v N ^y 

C 3 _ 8 v-^ nT )V^rJV-ij)V/^y{ (M : ^ p 7p V/Ujj/W^sf ;V) ; 
1 & V^ L 3 ^O/n P £ ftT t> £ V^ C , _ 6 T;V*;VX fr-fr 

m; 

^^^S-^/^^-^S (#1 : trp y -^/i^u;}?— /w; f-^ y $v 

=/K ^/V^y /^/^=/K ^^/V^U /^/V7j?=/V) ; 

&Tfc> 5£ (1) *5«fc7jtS; (i» ) *©#fa-£-©5taKov^i£i61-5 0 

^^{fbtis,, &a>T*ij, 7i=;k i-y^/K ^tsv/k t'^/y/K ^y 
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SM\ << y K V /K i^fc Ko ]} =A\ x h 7 k Kn =3r / y \ - f ^ y 

. ~5te, #*L<fil~3<@#LTV^t>J;V\ & r«&gj £ LTf*. MIB 

10 tt^fi, #£L<tt, 

(l)S&£ftWTt>«kv^ 1 _ 6 T/i^/ug (fr*L<ft > ^n^yg^, 

-^^sfe^barftis i^L3<H<a«&g^g&£*LWTt>«j^c 

(3) C 7 _ 16 T7/l'3vM-=^S ; 

(4) «ft3ftWTfcJ:^C I _.TA'3*5/S (#£b<fi % (a)APyyfl:^ 
TV>Tfc«fcl>C 1 _ 6 T/l'=»dr^g ; (b) C,.,^ nW/PS ; (c) 

20 /v£ ; (d) - * c , _ a T)V*,v-j))V**£4 ; (e)£$£«*J* 

(g)C 1 _ 6 T/l"¥/^y^-^S; (h)t Kb^^I, C,.,//^, C 
l-eTV^^^Mtft^^kSfiiT/S i &v^L3^<DiK$feXT?il&£;ixTV , »T 1 fe> J; 

v^t&a (0*t<tt7y^ vv&A's t°7^y/K ^ryy/K 

25 *dMf;/y/K -ry^f-i/y/K ^y^rj/y/K ^-^^=/k 

Knftf7=;K l-t^yKrh7tKnW7=;w) iCON-C^T 
/V^- N-Cj.e T /V3r^-;fr T S / m ; ( j) 7 - * ft V- C j 
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(5)fc Ku^Vg ; 
• (6) C X _ 6 T ;V%-j\sX;\,iSs~;V3-*i/& ; 
5 (7) h y -C 1 _ 6 T/V'^-v'yy^drv'S ; 

10 $/) ; 

(9)c l _ 6 T7^='=^rv-S-efi^$^^TV^T1>J;v^c l _ 6 T/^=3ry^^/^*-7^S ; 
do) l^v^L3^c 1 _ 6 T/^=3r;^ST*ttm$^^TV^Tt ) J:v^c 6 _ 14 Ty-/^ 
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^7/-/K hVT^sK fh7^;K *J V V, */*f-y 
^ym7iy N -<i/)/^-^f-/-/K ^y/f7/wK 

^X>f 5 :?V-;K lH-^y^/wK IH-^bp [2, 3 

-b] fc*7^>\ lH-^onlfy^ lH-^S^fy^^ lH-^f^ 

i/*****^ \?i/#T2 [2. 2. 1] <*<f9V s \f%/*U [2. 2. 
2] \fi/?u [3. 2. l] Jrtty, V*S*U [3. 2. 2] ;i~ 

>\ [3. 3. 1] J^rV^ \?*s?u [4. 2. l] If P 

[4- 3. 1] xtf^fcifas^tf fettS„ 

^o7;^yo»I^tltit «*ft3-io©^P7^y, «*. 

fcfv^p^T^ S^P^i^i^ S^P^dMri/ft^^ff fens, 

09x.tf2, 4-V^P^V^^ai^ 2, 4 P^3riJ-i^>, 2, 5 

«fc twinned featf^s 1 * ^ 1 4"^©^ ojn-^^tp 5 & v> l 
1 3^ 1 2 ^©^m^sr-^tf 6 aat vai*fctt 1 *©iwtj)ic*fc-atr 

if^ys^ i?**??^ ^/v#y>-. N ^^/^y^ ^y-t^uyj 
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**y-yvvy, fr^/y^y, ^^y^/v^y, <<$?^vy, x hy t kp 

Ko^yyft7xyf^yfyii^ffitii^^^if^5 0 
<> t 5:bf7^1?^;W£bV\ 

10 fyii^fiaxu, Miab^^^^m^/iim^^TK^^j;^ 
15 R &-£L<)$i~3m^Lx^xb^\ ^ rg&gj am Mia mm 

(2)C 7 _ 16 T7^=3r/^=¥v'S ; 

(4)C 1 _ 6 T/l/#;^ ; 
25 (5)C 2 _ 6 T/l^~/Vg ; 

(6) C i- 6 T tV*;VX;Vfc=L;V*3r*sm ; 

(7) C !_ 6 7/^-*;Wf =/l,7 ^ / i ; 
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mi (4> ^S^i^fnlf Mz-tt, si*^x ann^ g&JGiWji 

l&V^3rao*-<-f— j oA#0i|<t LTI* N - (CH 
2 ) k - ( k = 1 ~ 3 <Z>g&) ;- (CH 2 ) kal -0- (CH 2 ) kl2 - (k 
1 l*5«fct/k 1 2 UT 0 ~ 2 (D&ffcx ^Okl 1 + k 1 2=l~2tf5i 

&) (09£fcf, -OCH 2 - x -CH 2 0-« ; - (CH 2 ) k21 -S (O) 
k23 - (CH 2 ) k22 T- (k 2 l&itfk 2 2 LT 0 ~ 2 

k21 + k22=l~2«I& 0 k 2 3 0 ~ 2 (CH 2 ) k31 - 

(NH) k32 - (CH,) k33 - (k 3 l*3«ktfk 3 3f±&£LT0~2<2g 

k 3 2 fit 1 ~ 2 tf>3£8t k31+k32+k33=l~3 ; ft 

ir©fi&^*5«tW^-gp*fc«^W&ft-C$)5^ (09> -CH=CH- 

-n=ch- > -ch=n-^) tm-fbfrz. m±mzmtfti-zmm*&£ 

Vtt N m^L<\m^; -O- ; -CH = N- ; C ^^T c 7 _ a 
9 77/K/H*J «k T* C 6 . ! 4 T V -/vmfr £>$tf ft 5 *ft€;Mr UTV^ 
Tfc«fcV\ -CH 2 - N -CH 2 CH 2 - N -CHjO- -NH-CH 2 - % - 
CH 2 -NH-t>L< fi-CH 2 -NH-CH 2 - ; ftifCfeS,, 

w^4|^^*fcttc 1 _ a T/^=^a^tfll*$^^TV^Tt>J:v^c 1 _ e T^^ 
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5 t>«fcV\ 

10 YttO|fcttCR 6 R 7 ^t. R 6 *5j;l>*R 7 te x W—*fcttJ|fco 

feiVMi Ko^3£«r*-fi\ R 7 liR 1, t^LT4~8li^f5 0 
*5, R 7 ^R 1 't^LT4~8MWf5i^ R 6 d, **JK** />n 

15 tt rgifeSftT^TfciV^ Kp^Sj iLm t Kn^i/S, c,_ 6 7 
25 : 
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ess*, xisxvR i mmkmmmi:. yttoifcttcR'R 7 (r'&xvr 

S&^U 03= L< fife Kn^^S*fcttC 1 _ 6 T/W3^^j|T»feK, % ££>fc# 
*t< fit K»^*t?*«. 
ft** (1) ^fcfi^o^fl, 3-[4-[[3-(rf7kKo^7y-2-^W 

ft** (i* ) r±> 0£L<tt:ft** (i) -?*>3o 

ft** (1) ©friifcM^ LTfi, 6lT©ft**^^lf tbtiZ. 
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At jfi 

iV^Ci.eTA-a*^*, C 4 T y *i* 1 fcv> L 3 i@© 

C 7 . 16 77M/mi/I ; *5j;tf 

15 C^eT/V^driz-d-eT/Va^^S^^^fciifmS 1 L 3 4@ <£>jl$&l£ 
C 7 _ , 6 T 7 /W^/V^-dr i/S ; & £ 

^fcStftlS l~3^0g^S^^tl^tL^•bTV^T 1 ^>«tV^; ^^^at*fctt 
20 t°7 y — /VjR ; 

VaS*t£# ; -CH 2 - ; -CH 2 0- ; C i - 9 7A"*A'*># <fcT>*C y _, 6 Ty 

ii-CH 2 -NH- ; *fctt-CH = N- ; 

25 X^CH^fcttN ; 
XaflSCH ; 

R ^T^M* Sfctt/Mi ^yjJK^ ; 
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5 ^ ; 
10 AriS 

S) ; 

l^V^L3j@©g^£TSm$^^TV^Tt)«};V^C 6 _ 14 Ty-/^S ; 
(3)C 7 . 16 7 7M;^^VS ; 

-^^#=^36 (£?£L< tt^/Msy SAA'tf^A') ; ( f ) c 

(gJC^eT^^/^^S; (h)fc Ko^i^S, C^^/^S, C 

V^g£&£ (^1<U7U/K 3^~/K k'^yjJ/K ^T^U/K 

25 **iJ-yy/K -fy^rf-yy/K jy^rsv/K */v*y=/K 
y ^/k t°n y ^-^y fn y i?=7K Wy^o y $?=/k 

Tf7tKolf7=/K fh7tKnft^7=^ l,l-5?t^>Kfh7t 
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(5) t Kn^VS ; 

(6) C 1 - i TA'*A'X/\,ft~A'***y& ; 

5 (7) hV-C l - t TA»*A>-i'yA'**$'& ; 

7f7tKnftf7=/vt^) ;*3,tTjt 

/k ^Ti/y/K f^yy/K vKy/w*fctt^t kp^/ y ci/v ; 

15 IkgT-B&^ftTV^fc «fc^C 6 _ 14 Ty-/Vg ; 

(2) C 7 _ j 6 T 7/l"*/M-3rVg ; 

(3) C 1 _ 6 T/V'3^^g ; 

(4) C,_,7^A^ ; *5it5 

(5) C 2 _ 6 7/l^=/Wg ; 

V&ti&¥ ; ~CH 2 - ; -O- ; -CH 2 0- ; C 1 _ 6 7/l'3vi'S:J3 «fct*C T 
-ieT7^^*A>fe3itfn**Jft**-ttt^#UTVNTt> ±V\ -NH-C 
H 2 - s -CH 2 -NH-£fcf3-CH 2 -NH-CH 2 - ; ifcft-CH=N 
25 - ; 

Y^O*fcttCR a R T -C*>D. R 8 *3«tt5R 7 ^|^-*fcttM^oT, -til-? 
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5 W\ X N Xa, R 2 > R 3 , R 4 *5«fctf R 6 aSjtu-fB CftlH&A] tR— CfcSfc 

ifc&m c] 

2SB2S 

0 (DC^eT/Va^-^-C^eT/Wadr^S^ir^bSffn^ 1 &V> L 3 
(2)C 7 _ ie 77/Wt^^I; 

5 (5)C 2 _ 9 T/V<7-^/^ ; 

Ar, V, X, Xa, Y, R\ R*\ R\ R\ R 4 *5j; t^R 5 ^WSB Lit 

■r 

Ar «5 

ft5 1 ^L3^©K^'T?flim$jT / TV>Tt>«tV>C 8 _ 14 Ty-/U£ ; 
(3)C 7 . 16 77/^Wi/S ; 
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TV^t)«tV>C 1 _ 6 r^3^VS ; (b)C,_ 8 ^o7^S; (c)^7/V#^v- 

(d)*y-*fcni?-c a _ 6 r^^- tf/w-^/vg ; (e^gSgXHt 
b< te^-/w*y y ; (f) c ,. 6 7/^;i/ft 

5 S ; (g) C 1 _ 6 T/^/W*/W}N=/l'g ; (h) t 3rVg N C 1 _,7^/l'S, C 

v^*at3£ (^*t<fi7y/K try^/K ?-^-/k t'^yy/K ^ryy/K 
^-^f-yy/K -r y-^rf- yy/K ^y^ryy/K ^ir*-/K *^*y=^, 

Kn^bT^-yK l-t^Kfl7t Ko^t'7=;H ; (i)N-C 1 _ 6 T 
7Wdr/l^- N - C ! _ 6 TJV^jV- % ;vHi^;V-T 5 / £ ; ( j) * J - £ fc C , 
_ 6 7;^/V^*yS; 1 ftl^L3<@©gmgT*gm£tlT 

V^Tt>«tV^C 1 _ a TA'3^'>S) ; 
15 (5)tKP>VS; 

(6) C ^eT/W^/^/^^/W^-^r^S ; 

(7) I> y - C , _ 6 T)V^rjV- %/ y /U^-^r^S ; 

(8) C 1 _ e 7\M?7l'* s Ci.er^a^r^Sft^featfJxS 1 ftV^ 3 fi©Ji 
20 7 t K n tT 9 -/t^^ >\ ,f>7tKnftk'7 ^ 1, 1-^^* * i/ K 

; 

(9) C 1 _ 6 T/^3^iyS•Cfi^a$tl/TV^Tt J^C j.^/^/^/^^/H ; 

25 (lo)4-^v^t3^oc 1 _ 6 T/^'a^/^STtt^$nTV^-r l ^> ctv^c 6 _ 14 Ty-/^ 
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(2) C 7 . 16 77/^/l't i f , >| ; 
5 (3)C3_ 8 ^^5't :I T^/^S'efi^^l^i^TV^T%J:V^C 1 _ e T/^3^->« ; 

(5) C 2 _ 6 T/^=/l'S; 

(6) C 1 _ 6 T/W^/W^/V^-/U^-dr^S ; *5«t0 

(7) C,_ 6 7^-*;^=/V7^S; 

10 i»b»tftt<5 l~3«|oltij|*Sr-t*i-?*L3firLTV^t>J:V\ ^-tf^SlifcW: 

VtfS&rg^ ; -O- ; -CH = N- ; Sfcftd-aT^li, C 7 . 16 77 

£V\ -CH 2 - N -CH 2 CH 2 - N -CH 2 0-, -NH-CH 2 - N -CH 2 
15 -NH-fc L< it-CHj-NH-CHj- ; 

20 

$ tit Vvt t> i V^ C e _ j 4 T y -A'* ; 
25 (2)C T . 16 77Wt*i/S; 

(4) C,.,7WI ; 

(5) C 2 .,7^^S; 

(6) C ^.T/^/W/^^t^r^S ; *5«kU< 
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Ar N V, X, Xa, Y, R\ R la N R\ R\ R 4 *5 £tfR s #jt&fB [te£#J 

D] £Ei-*?fcSfls£>4& 0 

[6- ( { [4' - h ^ fx. h ^ ^y) - 2 ' , 6' -i? ^f/Hf7x ^7^-3— f /V] fvV} 
7^)-2,3-v?tKn-Mi/)/7 7y-3-^/V]ii j£^J£ 

3- {4- [ ( {4' - [2- <,^)V7. )V0p. =/W) at h >>] -2' , 6' - *J * 5vVlf 7 =/l^-3- 
^^Mf^)7^]-2-7/^n7i=/V)7 , n/'?y| ^^^^/V^^^ 
(^M14 6) ;. 

3- {4- [({2' , 6' -i?* ^-;V-A' -[3-(2-^"^y t°d y v>>--1-^ { )V) 7°u#*f] ^ 
7 ^ -;V-Z-s( )V\ } f-jv) T ^ S ] -2-7/U^- n7i=/H7"n/-i ^gfc ^< Vif V 
(HifeMl4 9) ; 

3-{2-7/^n-4-[({4'-[(4-t l-m^Kr>7k Kd-2H-^ 

^"t°7 V-4-^/P) ^ h^]-2' , 6' -V* ^jV\fy )V) **}-)V) T % 

;]7z=/H7"PAVi (^18 8) ; 
3-{4-[({4'-[(l, l-m^Krh7t Kn-2H-^f7^-4-> f 

2' , 6' ^vVfcf 7 ^n/U-3-^/W ^ ^/W 7^]-2-7;VtP7x^V)7 , 0 

3- [4- ( { [4' - (2-^ h dr h df- ?/) -2' , 3' , 5' , 6' -x h 7 * *7H? 7 * =/W-3- 
-f/v]^f;v}7^/)-2-7^n7i=;i/]7 , D/N c yi jftSljg (H»J2 3 
l) ; 

3- {4- [ (4- {4- [2- {xf->\,*>Vfr~i\,) ac h * ^]-2, 6-^ fvl^ s -2, 3- 
S?fc Kn-IH— f >7 V-l-f ;V) 7 5 ;]-2-7/^n 7 T'n^yl 
41 (gffiftf 2 6 8) ; 
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3- [2- 7 tV* o -4- ( {4- [ ( (3- * ^>V7*^)V) {4- [4- ( h V 7^* » ^ 5vU) 7 = 
/V] - 1, 3-^ T MT5;)^ 5vW] -< V $W T S / ) 7 * 7° p 

^Sfe (^JiM2 7 4) ; 

3- [4- ( {4- [ (3, 5-i?7 =/WlH- fc° 7 /U) y ^yk] -3--T V :/ P tK^ 

5 ^y^/W 7 5 ;)-2, 6-i?7;I/ta 7x^]/a^y|| (MMM 2 8 
. 4) ;*3«t7j? 

3-{2-7/U^-n-4-[({4'-[(4-t KB^-l,l-5?*^Kf h?t Ko-2H-^ 
*\?7 l/-4r> (SU)* f»*S/]-2',6,6'-MJ y fvU \f 7^^/1s-3-' f^}^f^)7 

10 

*»W<0 fls*fc (l) fcirMfrfrfc (l* ) ofcv^O, ^f, 

&*k*>X{k&fy (I) t-fS) Oit^LTfi, fllfctf&Jlift, 7^^!)AI, 
^aHi©^ &£&;i:fcf±8lttT S y 

; U)V%/^K^ ^n^^Ail, /*y !)AI^©7^ y ±JR&jR&* 

#*rfe>ih,<5. ^TO*fc<&£©#afc0!l£ LTfi N hyy^/vr^^ hy^ 
f ys^ fcr=y>\ 2, 6-/i^s^ N ^y-^rs^ i*n 

20 Sz/urSi', N, N' - ^y^nf wyi?7 5 y§t cSis^lf tbtiZ> 0 M 

mmt<om.(D»m^mtLxn, *nt mm, mm. y>m*k*> 

ftttx 7*)vm, 7-^/um, i/~t?m. S5»>>wy«, *^s^ 
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5 31tcs in*^**3Brur^tt (i) ftt*fc i o Jn* 

fc£4fc (I) ©/nK^y^tltlt ib^H* (I) ©7^1^7^ 
>f=*fv -f/Wb> r^^/Wbs y #/M?=./Wb* (5-^^-2 

KD77^fli, fpy^pt^/Hb, \?s*u4/l'**ri/*<7-/Hk> text--? 

15 T7=;Wbs ^f;v75; ^^/w*/^^Wb$ti^b^^) ;ik&® 
(i) ©*/^^i/S^«^fb*7tttr^ Kfls£*Lfcfc#* (M^fl, tt& 

% (I) <D^/l^^drv'Sj5 s C i_ 6 T/l^^r/^^X/Wbx 7 :* rvWb> % 

20 ^^r/Wbx (s-y^vk- 1, 3-myi/y-4-(^) y 

5vWt*7VWb> n^drV/V^-^^^/W^n/^^^ai^x/Wbx /-f-A^T 
y.fvK ji^k tert-T'^/^/i^^C^eTyv^/wST-^^x/Wb^tLfc'fb-^ 

fcW*u\ r ft b tfMb^te S fc&fco^Sfcfc =fc o Tfb£$i (i) *>g>ftift 

25 i-5ri:^T*fSo 

*fc, {b£*fe (I) ©^o K7y^li, JEJUNI 9 9 0¥fJ rgH&oM 

fls^te (i) ^^b1-St>©t?fcoTt J;v\ 

situ:, (i) <omm%m\-+z>o 
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(I) (#lx.tfTi£ (la) N (la* ) , (lb* ) SJitf (Ic' ) 

(Ztl^frfc&m (la) N (la' ) , fc&m (lb' ) s it 

(Ic' ) iB&1-) ) j± % M^«t^T©SJC&5S;i^$ti,5^^rt{±itt 
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Ar 



(v) 



.2' 



L' 



(183) 



COR 



5' 



II 



(IV) 



R 2 -L 



li i 



(Xfl2) 

14 A ^(°XA 



(Ib')R 3 



(IS4) 



"COR 



s' 



(III) 



w 1 o Arv. ^N^X^R 



la 



(id 



R — L 




R 2 "K 



oU< l± 



R' 



(la') R R 4 
tia&#m\ (Xg6A) 



COR 



5" 



(185) 



GO 



Ka V^Y-^ (X8 6 B) XaJsJ 



COOH 



(la) 



<X@1> 

fc&m da* ) ta % 5£ (ii) v$t£in£fc&tob& (ill) 
{Zfi^hik&m (II) , fl^fe (in) iB&i-) ^«rSJtS***r i:*cJ: t»l 

fc£U (la' ) CJJIj5W^^fc-5i^ *XStt N 

(III) ©ftbt>fc\ 5fc 



era") 



"X»**ti5^ft'(ft:^» (ill' ' ) £R&-f) &J8v>Tfrfc;fc5. 
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^y:/n£VK -ry^/K sec-^/U, tert-y^vK 'O'fvK «f 

tel^fe da' ) ft, (ii) (III) i:%iS5cT^/^RJ5& (0il 

10 »4)S^»{b#S»^ I2 0t, 282-284, 3 6 6-3 6 81 (0 

#i*b¥#IB) ; ^ir-^/v ^ If T*V*y -*r$#/v yf-fxr^- (j. 

Am. Chem. Soc. ) , 9 3f, 2897-2904 1, 1 9 7 1^; i/y~ti/X 
(Synthesis) , 1 3 51, 1 9 7 5¥fc^KlB«) Kft-fZ b K «k t> ®{5£1-3 
-i^-Ct5„ ^JS5cT^/{b^-C«, flj^fc (II) Hb#& (III) ^Oflfc 

(la' ) 

ti5o m^M<ommAn, mjLM<omm\c^^xm^m^fi^ 0 09£tf&m* 
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mm*, it&rn an i^/w^u zh^timo. 2 5~#jio^/k 
&^t?) vmmmi&s an i^wuih^2o^k 

. ^7^!?^^ ^°7^!7AIk -Kftie^ 7*-~S/$VK 7^-=>/VW 

fb£* (ii) i ^/w-*ru o^e/K 0*t<{t^ji~ 

/K 1-7*0 / — /K — t e r t - ^f/UT/l' = — >^ft 

;K X h7 k KC77^ 1, 1, 2 -i? is ft if 

25 *L< &3 0^HQ^&5 0NFWC*>5. 2 0 ~ 1 0 0 1\ 

<k&® (III) Ol£JBAfi> (II) 1*tWc#U $J0. 5-jft5*/K 

#3;U< ttft 1~&)2 S. 
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fc#*b (ID ktt&m (in' * ) bofcJ&ft, <k&® (ID bfc&m 
(III) £ (DBLfo t |*J«fc LTfr^HSc 
<x©2 > 

3* (iv) -c^£*bSfc£#> (fc£fe (iv) m-t) H\ -fb^fe (II) £5£: 
R 2 ' -LT»*$*i*fc*fc (telH&R 2 ' -LiP^T) i*SJtS$*«ii:U:J: 

IS2fc*JV>T, R 2 ' ttT^Sfc, Lf*J&l*i£«\ M©fE^ttl!friB£ IB* 

R 2 ' -c?^$tt5T^S^ LTtt, ^3|i(^2-=^D^yfy7/^^ 

fc^C 8 _ 10 Ty-/W*/u*^/i^*^g («;ttf % C,.,7^;H (fl : 

oi^vv) N d-eT/Vn^^S (#J : * ^3^) jsi^h 

n^feilfin^fl^S^ l.~ 3MLTV*Tt> «fc V>C e _ a 0 7 !J 

p- Y;va^yx;vfo^ ¥) % Ti/A'tti/Zk (W : YD 

(IV) tt N gfckfco^ 09x.tf{t£& (II) £{fc-a^R 2 '-L£ 
£\ **©HF*ETfcRJS$*6 £ £ \z «£ t) $K5£-T 5 £ k 5, 

TAs*v±m&m ; mm* YvtJ», y ?7a, •tt**v^Aj&:^©«T 
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fJJv 5 ^, t°3jj^ N ;u^y N 4-^f^7^fy^ N-^^-ju 
fc°ny^>\ N-^/we/M^ l, 5-v?TiflfV^n [4.3.0] - 
5-/^>\ 1, 4-^TiFt'v^n [2.2.2] Jr?#l/, 1, 8-^X1? 
5 tfV^P [5.4.0] -T-^^-fe^^if^amSli^^^tf bH§ 0 

^r^y, 1, 2-$?* h^S^* Wi£?(£:n-7vHI ; -O^y, h/l^v&i? 
10 ©^^^7k^ ; *st n^^rv, ^^yfS:if<D^mmtykmm ; N, N 
-iJ^^/l'AT^ K> N; N-^^vl'Ti? FT $ b\ : ^3r1^ 
^7 5 Kfcifor^ KJR ; ^nn^y, ^pp*M, 1, 2 

1 5 /V* * y Kft i£<D X fr* * > Kg fc ifOMm hZWi^tl bOg^I^ if 

ii^l 0^~l 00^,^ 
. tl<(i30»?)50ffiT^5. SlS?a^«ii^-3 0~l 0 0°C, 0* 
L< f*0~8 O'C-CfcSo 
20 ft^R. 2 .* -L©^*!!, (ID l^/M^StU i&0. 5~*$5* 

/K 0*U< f*^l~^3^/H?fc'5o Sfc* (II) 
l*/Wc*fU #U~$J10*-/K ^*t<^l~^j3*/WT?$)§ 0 
<Ig3> 

db' ) (iv) (v) -zmzhzfc&VB utetm (v) 

a^-f-o l * VTfrzth&Bim&k Lxft s rnmLt Lx^tfct©^v^ 
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(i) L' ast kb*^o»^ fts-fr* db' ) f*> fls£* (iv) fcft£4& 

(V) t&#3£gj£ (^Rfiv^i?^;* (Synthesis) x 1-2 71, 198 1 
'¥;f f7^Kny V*— X (Tetrahedron Lett. ) N 3 6f, 6373-6 
3 7 4 I, 1 9 9 5¥;ff7^Kn>' X (Tetrahedron Lett. ) v 3 

5 8&, 5 8 3 1-5 8 3 41, 1 9 9 7¥fc£WE«) £ J: 9 «3fti" 

3£i:as-c#;5„ (IV) tfls-a-fl* (V) 7)/^;^ 

i/H^^vK rV 9 ^%^vWM V"f-n}£^ 1, 1' -(T^*^- 

>\ M)Xf-/w*c^7^ vi£}><D*xy<i ym<oftfcT-?fcJ&& s £Z> 0 

• urn 2 -cm^ u fcmm&m^ bthz, ■ 

&.j&tiFfflnmft5ftm~i o outre, #*L<f*3 o#m~7 2mm~?bz>o 

5il&®.&tem%-2 0-2 0 Ot, ^l<(10~10 Ot^fcSo 
ft** (V) ©&ffl*tt> (IV) Hr/WdStU #U~#J.5^/K 

15 U< fii^l~^2^7V--t?fe5c 

(i i) l' #ifcat£©#£\ db' ) « % ft-fr* (iv) hK>&® (v) 

* ^©tKH^T/v* y ; *IMfc^ y !7 Aft £©*||ft;TA';fr y ±H&JR ; $ 

^by !>A*^oft«**T^*'y^jn ; t?&, mar 
wmmm. ; ^y^ >v^wti ¥<D%&mr $ ym f y ^ 

spy, N-yf^^!!v?y; N-/f^^nf^y 4 N-^^/^/v^y^ 

• • -^y w^; k> y^^A^Hf y^^r^ k> y^A^MM 
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thP">At e r t-:/h*S>h\ #!)?At e r t-^f**/Kft^O 

ft£4fc (v) <zM£ffl*fi, (iv) i*/Hc#u mo. 

0*b<tt#lJO. 9~»2*^"C*>5. IS©tffittt> fl^tl (IV) 

l */W£*t U ft r i o L < ttft l ~.ft 3 ^/v-efc 5„ 

RjfcttWttSlftl 0£IW~1 2B*Nk »*U<»2 0^W'-6l*M*C*)* e S 
10 foM.&nmi%-7 0~1 5 Ot^ 0* t< f*-2 0~1 0 0^T*fe6 o 
<II4> 

^-a-ti (ia* ) tt, te<£fc (lb' ) ©R 2 ' ^Jtt*$*5rtH:J;«5»i5t-f-5 

(la' ) (is fflx.&'r f^KB^ V^ — X (Tetrahedron Lett.) \ 
15 3 6t, 6 3 7 3-6 3 7 41^ 1 9 9 5 ¥ ; T h K & V — X 
(Tetrahedron Lett. ) „ 3 8t, 5 8 3 1-5 8 3 41, 1 9 9 7¥ ; 

5 9t, 7 7 9-7 8 91, 2 0 0 1 ¥ ; * if fc|B«tO*!fe*>5 

20 R 2 ' #0!|x.fcf2- = ho^<yfy^/V*=^i, .4-= ha^<^"tfV^/V7j> 

2-^A-;fr:/h^*./ if /MR £J& £ 5 2>\ *i&fJ<^ ^T 

25 5o 

-^W/WAT^ h\ N, N-S^^vKTir hTS h\ ^3riM ^A^** 
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;vr % Kfc ¥<DT n'S;^nti^y s fun #/VA N mtiLfc&km, 1 , 2 

^-/^0#:ffifi:W: N ft^4fe (lb' ) l*yHc»U $1~&10^/K 
0*L<^1~£)3^-C$>5 O $fc N (lb' ) 1 

>-0tf>^JB*Eu (lb' ) UrA-KStU ^5-1^)100 ^/K 

0£ L < fifc) 1 0~^]3 0^/H?&5 o 

R««FWf4ii#l^W'-2 4l*|«I % #*L<f*5#R8~6B#|ig-Cfc5 0 
S(iM-2 0~15 0t, ^*L<|4- 1 0~1 0 O^fcSo 
<Ig5> 

(Ic* ) « % ft** (la' ) t^:R 2 " -LT?***t*fl5#* (flfrfr 

&r 2 " -Lfc«H-) fca^tt (vi) -eastisft^fc (vi) 

i«rSJtS$*«ii:K:J:0ll!3ft-t-5r^^T#5. 

^^7W^S^ X R 2 '"f±C 1 _ s T^^/wS5r, R* ti^mm^ltnc 1 - 4 T;v 
R 2 "^C,_ 6 7^/1/S^5^ (Ic' ) HU xm3T*^tfcfb^ 

(iv) h' &mm~zbzfc&m 00 toBLj^tmm^Lx, K&m 

da' ) Hfc^&R 2 "- - Lb&fc&ZitZZkfrl:*), k^ttlfei-e^ 
bfcft^* (II) (III) ir^JSTcT^y-fbSJESt^^Lx/^ifei 

da') bfc&m (VI) fc£^:£*5'i£fcJ:-&»e*f-<5;: i^t»§3 0 
•R^'lJST^/H^Sft^* (Ic' )fi N XS2£PWH£1>T-, fc£«> 
(ia' ) irfl^&R 2, ' -L£&£££ii:$- *fcJr0»frf- 5^: k&VZZ 0 
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<Ig6A> 

R 2 ^*iI^T'S)5ft^ (la) tt, (la' ) *to&ftMRfoktt1- 

ztKXV m&1rz> rims, 

io ^^(DTk^bT/^ y&m ; ^mit^v $j»t£¥<Dfrmk7si'jj})±M&m $ 

■^-hy ^A^h^K, *U!)Ater t -:/ h *V Kft i?<£>£<i§ifc 1 ftl^ U 6 

15 fi, fc-B-fc (la' ) *&0. S^lO^K L < 0 . 

5 6 So 

A\ *9 Sufi's A'teWTA'*'- ; ^V-tfV, WWtWj^tf) 

^WMI;rh7tKo77y, 1, 4 -$?tf-3rif>\ 1, 

^/MB ; N, N-^f;^A7n\ N, N-S?;*^ 
/VT-fe h 7 S Kfc ^©7 Ul;^nn^y, ^ n a A, 

i, 2-v?uv^?i/t£}?<D^vv t yfcmkjkmm ; r± h=by/K T'nf 

Kfc W^A-**-^ Kg ; 3 V^tt**!, bo® 

LV\, 

Efc»£r±a?fr-i 0~2 0 0*0, #£L<{3:0~1 2 O'CX'&Zo 
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<Xg6B> ' 

R 2 #R 2 ' ' , 1-ftt>hC 1 _ 6 TJl'*/l'm*tcnm&£flX^X'b£^Tis/l' 
mx*bZ>fc&® (la) f± N it&Va (ic* ) ZtiuykftmfcfcKtt'tZ. kKXVm 

R&aivm^bti&te&H (id > (in) , (in* ' ) x (v) % (vi) N 

W^fflU-fr* (II) ©5*>x YiSCHR 6 t?l>^ a*oR 4 j&$**JK^-?*>5 

Kfe^xmmi-zz tx% z> 0 

(VII) (VIII) 

<it7> 

• sfc (viii.) T*$tt«^nr (fk^ (viii) ties-t-) ^ (vii) 

ftSlTS^fc (VII) iflkf) (Heck) Kfcfctti^ k \Z «fc 5 ft 

aft"*-* 5. ' 

tt&m (VIII) tt x (VII)- fc/Bv^T, ift^fti©*^ # 

= y 7^*/sVX (Org. Reactions) „ 2 7# N 3 4 5-3 9 01, 1 9 
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fc&m (viii) \ts m*.\Zft&m (vn) ^/^^DAWisi^IS^T 

5 ^7^!)AjHlIilt^ ft^7i?!>A (II) N i|^'7^!?A (II) v 
^noW (MJ7*^*^7^y) ^7^!)A (II) , 5?7*a*^ 

(MJ7x^/^7^y) (II) , (f])7i^ 

7is^7^^) (II) N n a tf* (bp. ^7 

(ID , ^B7.i=^W (MJ7i-/^^7^y) 

10 (ID *£#/Bv>e>*i*. 

^/N°7^«7A^^ffi*^ 'ft&m (VII) 1*tHE#U $JO. OOOO 
0 1 ~$ 5 ^-/K U < 0 . 0 0 0 1 1 ^-/WC'fcSo 

^\ fy* (2-^f;v7i=M i/f£b*<D v y ry — /v*;*?^ y 

1, 2-tf* (^7^=/^^7^f/) i^y, 1, (i?7i^ 
h y x^f-flsT 5 ^ h y -f^-frr S ^ rf7^ VVi>T % V 

*R*:w:R^s^c^^stt3^c»^iS:fflv^TfT5©asw^^J*cfc5o ilium x 
r ^ ; r-t h=- h y /K 7°p t°;*-= f> y /nfe h y uv\, 
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t>ftft5^ ilfiri~i o on#ra N 0*l< tt5~8 o^-efcs,, SJ&M&ti: 

5 Ml0~2 0 0t, ^L<tt2 0~15 0lC-e$.5. 
<IS8> 

(II' ) tt> fc&m (VIII) Sr7K*^APSJtS^#-r-^ c fci9»ati- 
IS 1 Lfc7k£»]£J& £ LTfr 5 ^ t 

10 5, 

fc&Vo (II) ©5*>> Y^CHR'-efc-SM* (II* '•') H\ Mx.tfSJS^- 



(189) 





la 



(XI) (XII) 



'l I OH -= 'l PL" * 

V^COR 5 ' (IH1) V^hcOR 5 ' 



15 <Ig.9 > 



•sc (x) (x) ; r±s a; (ix) 

^ (fb^#i (ix) tm-t) (i)?A>*.A'*x#i'm&^x?A'0mm&m 
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5 7^ — df-y hy^^T^ i/a 1 (J. Chem. Soc. Perkin Trans. 
1) N 2 8 9 5-2 9 0 01, 1 9 9 6^ft^|B«©*^ *fctt-tftfc*fc 

^x^/Vafr;**?^ ( t e r t h D7x=;v 

tts (IX) l^/WcfcTU *U~»3*;K ^*b<tti^l~^)2^/w 

15 T*fc5, 

* y ±®&js ; mwtr hvt&s y ^<omkr^ y &p ; mm 
20 ^7kJf#y ^a^^o^tK*t/w^ y&JS ; 

h y h*V>\ h y frAacb'frS'K, tf!)!)Atert h^K 

fWoJ^y, N-^W/^P^ 1, 5-v f Ti^ i t*v'^t3 [4.3. 
25 0] -5-/^y> 1, 4-^Tiffc'^P [2. 2. 2] 1, 8- 

^r-rtr^p [5.4.0] -7-vy? ! 'Zy%i?<DGffl&&& ; ^f-^jf- 

£A X n-^/^y^!>A N sec-^f/H)f!)^ t e r t-^Jf 
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&m<D&m&\*. fc&m ax) i*mzmu mi-fas ^/k #*l<w: 

7 8~2 0 O^C, £f£ t<«0~l 5 O'CCfcS. 

<IS8A> 

<iti o > 

^ (xi) -v&zinzik&to ({k&to (xi) ^n&i-) frfrft (ix) *5«tt^ 
^ (a) -c*fc*tL«fls^* (ft##> (a) irH&i-) ^P7^r;^- . 

(Reformat sky) SJSfcfl"f-£ £ fc«fc 5 tSJig-fS 
Ha ltt/NP^JR^. (#| N jfc^ **) sr^-r, 

i~As K * \> V — (J. Med. Chem. ), 4lt N 3 0 0 8-3 0 1 4 lU 19 

<igii> . 

5$ (xii) x&isfizfc&m {ft&m (xii) tifti-) fi, -fb^fe (xi) 07k 

/MwM-drv^ft ifor X) — A,*/!,* UV\ 

#Xgtt WtL&V'r—r'jv. frixY]) 

— (J.. Org. Chem. ) N a 9%" 8 7 8 - 8 8 I JC X 19 7 4$-t£k*\Z.ffl&<Dj5 

<Xgl 2 > 
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(II' ' ) (XII). ©L' ' ' Sr. «ttS5cKft©*#T-e 

- (J. Org. Chem. ) N 3 9f, 878-881 H x 1 9 7 4¥fe ^telS*©* 

Sfc, <t£& (ii) <d oh, Y&ox-hzik&m*. &titfkto<Djjm^Mx. 

fty^-l-jV *<f4 9 s1rfl' fr^Xb})- (J. Med. Chem.) , 4 3t, 

3 0 5 2-3 0 6 61, 2 0 0 0 if |CfB*©^8fe N SfcttiftfcfpCfc^S 

fc£4& (III) VtfSV 1 (v l ttf&£^ sm^ftWtfcJ^c^ 

T/v^l^^^ -W 3 -N (R A ) -W 2 - N -W 3 -0-W 2 -*fcW:-W 3 -S 

(o) k23 -w 2 -^-t-) vhZik&Vs (in* ) i*> w^.tfRJtS^:3-c^*ii 

V J ^$tl5 rg&£;fc / T:i^T 1 £>cl^C 1 _ 3 T/V'3rl'>'gj t LTft 01*. 
f^P(IBV^c*5V^T^L/ % ctt^$r^^ ; e^^ 1 *7ttt 2te^TLTWr t> «tV>^ ^ 

(XIII-1) (XVI-l) ^ ^ w (III") 

(Xg1 4) 



(1813) 



R 



(XIII-2) (XVI-2) (V) 

WC%«fcV^ 1 _ 2 7/l'=arV':/g > Q&-N (R A ) - N -0-t>L<ft-S 
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tf^y i-hv t&s y^*A, *y 

<Igl3> 

ft** (HI' ) tt, (i)fl5£* (XIII-l) k4t&® (XVI-l) fc&KJSStf* 

*«^tt(ii)fl#* (xii 1-2) ift-a-fc (xvi-2) 

££££ U«3frt*-i: 3 8 (XIII-l) HbiHMxill-2) f± N - 

»teR£LfcV*RR!K (XIII) fcftftU (XVI-l) Hb£ 

#> (XVI-2) «t % fcfcPRfcLfcVRtK {b^fcl (XVI) tmfc-fZo 

te&m (xiii) (xvi) k<omj&\tmK, &£©#&t.mt5„ ms. 

m ; *Slft;y5^A N *&{b-?-hy*A, *»fb;&!> ^Afc^OTklfeteT^y 

&m-r y v y pAfc^owtx^* y&'jR ; h y 

^gfe^^y i>A3fe^o^^7K^r/^y^m y h# 

h\ "7" Ky £ Ax h f\ ^ h y •> A t e r f— ? Y K$tf>&## 1 £ 

N-***/*^*!) V N 1, S-vfT-rtr^^P [4.3.0] -5-/^^ x 
1, 4-^TiFtf^n [2.2.2]^^^^, 1, [5. 

4. o] - 7 - ^>T^>ta}f(o^mMMm ; *^frl)^vk > n-if<i-;vy^ 

£A X sec-^iJf^A, t e r t -y^y ^>>Afj;^O^y 
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fc&m (xiii) tft&m (xvi) k<Dfcj&teRj&\^ft&t£mm*Ri^xfto 

&\ Wttf/9 /-fr, ^9/sK yo/V^K f yyn/V-/K 79/ 
-/K tert-^;-;l/«W3^; 1, 4 V % x b 7 t 
5 Kn77V> ^^/Vo:— r/K te r t -7^^/ fvl^—x/K ^y^o 

^n-yf^®x^f;VS;^nP^^^ t?uwfc;VJ± s E&ft 

h^^.©ft-ft5**Jj| ; N,N-i?^f/^/^7 5 b\ N, N-v^fvt'T 
10 * hTS K^tf>T$ KJH ; T-fe h= h ]);K 7n M°Jr=- MJ/^©= h JJ/HR 

tt&m (xiii) tft-g-* (xvi) —mz.&mmMi&m^x&m* 
15 &m^z>tis mTLtt'^WMk&m w (id , 

*( MJ y ^z^^Hn^V A W^v^A (0) , Aftf* ( MJ 7^—)Vfo7.7 
^)/n'7v?!)A(II), v?^nPtf^(hy^^*^7^^)/N°7v f ^A (II) „ 
Ml^^yv'Uf^Tt hy)S^7i>#A-2, 2' -lf^(^7a^/W* 

*7^/)-i, i' -yfi-yf-;^ a (n) £i, i' -tf* 

20 (^731=7^^^7^ /)7 *o-fe^©^[^flc<fcir) i-y^/H^ ^J:t 

h7^(MJ7i^*x7^y)-y^ (o) \ atfttr^(hy^^*^ 

7 ^v) = 5/^-/1^ (II) % Aftfc^b P 7^) ~*7vv (II) ft 

; oS?!>AM» C0J : Aft MJ * ( h y 7 7 V)pS?7A 

(III) ft if) ; 3^hft^«l;ift^ Cfflhttftft. &ft#I (II) ft 
25 if) ; n&ft,&tfat£k*&m~fbfiZ> 0 fc*v?fc % ^7^Hft^l> ~s>7VVft 
£IM8J:tf*ft£*#0Ti:LV\ r^Lbo^MttJStottffiftttx ft^ 
(xiii) l^e/WcStU i&o. o o o o o lH&s^/K 0*L<tt*&O. 0 
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it^m (xvi) (DfemRn s {t&® (xm) i^w^u ^o. i~#uo 

5 (XIII) R«U ^Klllll^S^^S, 

1 0~2 5 OIC, L<ttO~l 5 CC-Cfc^o £OSB#l?9f*fb 

(xm) % Q&m (xvi) , &jr&&4&> R*sm«* 

10 <X@1 4 > 

to&m (v* ) r±ifb^«- (iir") a» 

L' ast Ko^VJlS-CfcSfls^ (V ) ft, ft:^* (III' ) £3t5n£j£fc 

15 L' (V ) tt> L' ^tKadr^feS^fe 

(V ) (£*T> ft-fr* (V ' ) k*H&+ZZk&*>Z) *nWmt> 
Z^nx/vfr^MfflkRfo%4zzk\££<3Xm&1'ZZk&-Z%Zo 

20 (V. ) &hmirZZ.k&-V.*Zo . 

(v • ) k^vfyfcti'koBU&n, m%Rfc\m&w*R&£ft^ 

&m*-ent>fiZ> 0 Hft^&mkLXtis 

25 A\ t e r T Fp77V n "1, 4-^^^ 

y s 1, 2-^ >^r^3i^^^3i-x^lS ; ftgfc^/K ftife^/K ft* 
n-^.fvK ftftt e r t -^^©Mf A*fc fetlS. ii 
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^■C*>5. RfSiBJEW:^ iiSST- 2 6~ l 0 0 o CT*fcSo RJ&n#rattu @^0. 
5-2 4B#Pf!!T*fc5 0 

y7*n fcT/Wr.— tvK t e r t — :/?7M f/Vx-7/l' > rh7tKP77^> 
15 £>frt5 0 

jiSO. 5~2 4B#P f UT*fcS 0 

ft^ft (in' ' ) tts m^LftR^s^^fi^m^mcft^m^<> 

Ti//WbK&> 7Vi"¥/WfcEJ8\ ***aniK^ IftfcEJfcx & 
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CTfT&tf.kv\ 

c) Jfe if) , 7U;i't^^/^=/i' (A 1 1 oc) 'y^~;v**r*/jjjvi$- 
y^W^^^f/l/t^^;^^ (Fmoc) £^ C 7 . 10 77^ 

^-=3rv^-^7k/K^S (^ixfi, -<^^^-^r^*/U7j?=/V (Z). &if) N C 7 
-!oT7^;H -< if) „ MJTvH^ 7*0^/1^ ^ 
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i> y T/v^/w y /vs (m%-tz > h y ^ y /k tert-^/vv^ f- 

15 T/^3^>>S N d-eT/W^-^/V^^/VS (0iJx.ffx T-fe^/K ^^/V^77lx 

^bfiZiK MUttm, Mtc, t K7^, K7i?^ 

s^-a*^d>bg^^^^> #x.(«w> a&®> 

^n?h^77-f- (^IRIHPLC) s ^JE^ft^ft* *^ b^77^- (4» 

ft^ft (i) <o&te, %ti$fc&to<D^m\z&\<\ mz-mk&m en 
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ftl^* (I) ttNtt** (M: 3 H N 14 C N 35 S) STfSSMteft-O^TfcJ: 

tt, GPR4 0g&fc«t8S!«ife/B (GPR40^*7^fffitt 
*5J:tfGPR4 0S«#:T^^=f=^ hi&tt) N ^GPR4 0Sf#7^ 

PR.4 05M*WMBII*ttfv 0* U< liGPR4 0.f«^i LTffl?$,5 0 

«W©fc****#LTfe*£iitt; n$?LIti#J -r**, ?jr.K 

^^^^ fvK t h^) l^tT, ft 

ttfcGPR4 0^^^s:atel5I^SS^S^^^LTV^S©•C GPR 4 OgWfttfSgl^ 

1- 5 swrnommm * & « g p r 4 0 5 * & n^i©f 
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t$b\c s *»w©ft^»%^uT**E*H:x mitt* Wfcffi, mmm^. 
nm&m. mm^m, bomb*. et%m&s m&s *w>m, mmm^ a 
5 ttM % nftmm. &&mw^ («s a&at) , ib*u jbuilje* # 

y^^vKn-A, ftmmmm , (flu m 

^ 7wk-) „ ^m^mtm, znmm-, irk. m%m. mm 

&mr£. tt&aiim &Mmm, mmm. n 

i:LT^ffl-efe5„ fcfcfcfcttx lfi»Rlf!, 2ifft«j3 J: tf&K* 

HfcaoWfcfcJpfcov^tt* 1 9 9 9¥^0*5if^##^b^ffc^J^S 
#1 2 6mg/d 1^± N 7 5 gfen:/K#IHlflflK« (7 5 gOGT 

20 t) 2mmm (famta.® k *s »t 5 ^ = - * m&) #2oomg/d leu^ si 

B#jfoJHli[ (#»jliLill^*5^5^3*-X*ft) 2*2 0 Omg/d l eiiov^-r^ 
|i|C*Jlt5^3-^jlI) ^11 Omg/d 1 &ffiHtLt±7 5 glP^K 

(7 5 gOGTT) 2^mm mmtoM£-#v 

*»#i©2W3feSJpfcoV^Ttt, 1 9 9 7¥CADA (#@»E#§3*£) 

a>e>, 1 9 9 8¥^whoj6^x mftftm&mm-Am&ztix^Zo 
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-xm&) ^i2 6mg/diPii^!), tf^o, 7 5 g&P:/ K*8MMSffafc 
•2B#|SHf[ (#«JiL|lfc*5rt*^3-^Jia) ^2 00mg/d i^±Sr^i-^ 

^/Ua— jJJl 2 6ma/d 1*»-C*>5x S&»o % 7 5ggP:/K*|fcft 
fftt* 21*111* (#»JlLj|fc*5rt«^3-^»ft) #1 4 Omg/d lft±2 

0 0mg/dl*l^tftilf$,5. Sfcfcs ADA©#*tC±^tf N £!»B# 
jfalHt (^JHllL|lte*ltt«^a-^»*) iUl0mg/dl^±12 6mg 
/d 1*1(1©^*; I FG (Impaired Fasting Glucose) fcUf-S, — W 
HO©$MffclJ:*wi N Rl F G. (Impaired Fasting Glucose) ©5%v 7 5 . 
ggP^K ^fK» 2 B#|fH)i («HHjfcL«fc*Jrt5^/V'a-^»«) #14 0 
mg/d 1 *»t?*> 5 I FG (Impaired Fasting Glycemia) k P¥£ 0 

flt$NBS$\ I FG (Impaired Fasting Glucose) 33<£tMFG (Impaired 
Fasting Glycemia) <D=?$5 > BmMt LXtft^btlZo £ £>£ N *^8K©ft 
lNfcfi> ittt£Aft\ I FG (Impaired Fasting Glucose) ^fct* 

1 FG (Impaired Fasting Glycemia) i)> hWBLlH'^<Di&&£&ik'f& ^ k 

. *»Wo'flj^»n, «*ifc>f fit y v^Mii^ $r^r-t"5 y y 

£B^M&%&£%\<tMLX- J'y* y y£m*±Mm%m<DmmM k LXK 

•9 , wfr-iv*? vTfckm^kmtJ y y^»«am*e«:^ y* y 
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— #WfcJBv>&;lxTV^ite&fc©#Ikfe:#o-Cx jWMI©^***©***) 
•5 VMi2S£3i^ W fcflF3£ & fa 5 Sift £ iS-o* U T |SEII3Bl£ll i: Lfc^t, »R«*fctt 

«riBBISI»jW©ffl^fctTf±, M£tf> IBM (^T&> Pttrt«««6«r^tr) > 

»U fcfcrtsatau Kttrt&ttffiv £$#J) \ ^ffl^i (« ■: 

15 , (0)J : Hung*!. M^H) x ftJMK 

*»W©-fts^*©ISI8«ttf©^#l:tts «ffl^fls:©fto-. o l ft^U&i o 

20 ofi*%Tfe5o #»w©fc£fc©ja!-£*r±> s-^-k ifts as 

1 B^fctK ^10. 0 1 fcV>L*&3 Omg/kg^m> 0* t< &&)0. 1 
Omg/kg#M£\ L< tt*U fcV^*&2 Omg/kg 

5 0 ^©ftSrSrl H l^U»|Hlk:^rfCS^i-*ttfJ:V\ 

ft#J> tm#k R*aU «PM*©S^4I^^S 3. 
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x/v7^=>.-;k #y tr^tfo ji */^^t/^f;>t;uD-^t h y * 

^mimii LTtt. 09;Uf:/K*«f, D-y/Hfh-/K ifrfbThy^ 
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ttft^fetttt, 0l*.ffMfilEtt& r^=»^tf>-^ N a-h=7xD^ 
5 tfSW bftS, 

t^Ji:tt^ «^tf7K*tt^ffl^-^6* (fl:£/Bffe&2#*3.fctf3H§\ 

&/B3t£4-i§-*5«ktf5-!§\ £EW#a#fc<fctf2^fc^£/8£&) % 7k^»tt 

±IB»«*im«Sl^bTtt, 4>X])yUm (M: :/*©ffl*a>6> Willi 

tH^y >m\ ;J>xV isMM %V4 y^yyM ; << V v 

20 <D7y?*^v§Ltcnmmfc w-. ins-i«) , mnjisxyi'mmtez) \ 

(Reglixane) ( J TT- 5 0 1), * h ? ]} ? W (Netoglitazone) (MCC- 5 
55), GI- 2 6 2 5 7 0, FK-614, V^^V^^^ 
25 (Rivoglitazone) (C S-^ 0 1 1), 3, 7 ^ V $-f— /V(Muraglitazar) (BMS- 

298585), W099/58510 lCiE^£>'fb£^ (E)-4-[4-(5-y f;W2-7 * = 

/^-4-^-^rf-yy/vy h^so^s^a-'frw ^y]-4-7*^^is^) , 

TO01/38325 lC|Bft©'fb'£*&x V ?'f~-A' (Tesaglitazar) (AZ-242) , 

BM-13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, ^7? 9 
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^)Z^(Balaglitazone) (NN-2344) N T-131 *fcfi-t©aU THR-0921) % a-# 

)\,x**/#<-^twkn : tf-yytf—Xs xtj^-*, h-/K 

^*fcWt-tJi&©H[ (flh&illfc, m) % -ry^y 

o^-z^^rai (m : wk^*s h\ ^y^^^s k> ^ 

©#/l^!7i^7K?ni&> -^T^y^K^] N GLP-lg^7^=7h [«: 
GLP-1 N GLP-lMR#k NN-221U AC-2993 (exendin-4) % BIM-51077, 
Aib(8,35)hGLP-l(7, 37)NH 2N CJC-1131 mi x Wf^^f^1?IV|fi 
W£9 (09 : NVP-D P P— 2 7 8, PT-100, P 3 2/9 8, P93/01, 
NVP-DPP-728, LAF237, TS-021 30 N 0 3 7^=7 h (i:CL-31624 
3 N SR-5861 1 - A, UL-TG-307, A J - 9 6 7 7, AZ401 

77^^a*» (« : AT-wm-r v y 17 a*) % mi&mmm m-.??^ 

^^fgtffflm) > SGLT (sodium-glucose cotransporter) M&ffl (M : 
T-1 0 9 5f) , 110-fc KP^>*xn^ Kft'Ko^t- 
(fll : BVT-3498 *) > 77^ #^^Sfcte^<£f^S)lil N IRK |fi#2£ (M : 

As-2868*). N \s?^>imm&^- y^hxfi^y&&#ftMm 

(1001/25228, W003/42204, W098/44921, ff098/45285, W099/22735 fcf3l£<£> 

fc&mm) s y^=i2ri—vm&fcm w R0-28-1675) m&mtfbfr*. 

Y (SNK-8 6 0) , AS-3 2 0 1, S V* 9 V f (AR \ - 5 0 9) , 

CT-112« , #ft^«Hf^J:^©JiJP||| («:NGF, NT-3, 

BDNF, W001/14372 fcfBffc£> = 3.'^P hu7^Vl4 ■ #8MEil£9 4- 

(4-^ D D 7x^) -2- (2-^ 5vl-l-^ $ ^1/ y /W) -5- [3- (2-p< ^7 a: / * 

S/YT'uVA'lttW—A'lt'Z) m)\ (PKC) j&ft 
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M (09 : ^^^rVX^ & V > y W— h (ruboxistaurin mesylate ; L Y — 
3 3 3 5 3 1)$) % AGE®.mM (09 : ALT- 9 4 5 S tf^S^ N t°7 b 
^f-^^x N-7it^f7yj) !)A^a5 F (ALT-7 6 6) N EXO- 
• 2 2 6, ALT-7 1U MVYW (Pyridorin) „ \?V Y*V%vm) % ©tt^Kf 

5 (00 : hiMf) x mmmm w = ^tt-u f*) , y-r t>** 

^■^a*##ftSK (BIM23190) % Ttfh — ^Xisyi-W**- y-T^yf* 
■r—V-l (ASK-1) Rft&etfJIttf £>*!,£,, 
KJ»J§Lgf&*3WfcL*CW:, HMG-CoAaS5c»*ia*S! (09 : f^***? 

y s *yys*>x#?-y s vt*x9f-v s r hA"*x#?*y* 7/u/*x??-y, 
10 **91-y s oxs<xfi^y*1t\**:tiP><D& (09 : -J-MJ !7^&v tf/Wx?.* 
$) N X^rvy^^H^ <W : W097/10224 fc|B*©fc£*K 09 
X.ff N — [ [(3R,5S)-l-(3-Tiz ^^i'-2,2-SM^^»^W-7-^^P-5■-■ 
(2,3-^?y b i=^)-2-t^ y-1, 2, 3, 5-f i 7 t F *-4, is*/** 

W^y-z-jjV] r-fe^/H f^y^-4-|^fc£f)\ 7 j7y~ h%k4k& 

15 « (09 : ^<ify^^7- K ^P7^7"7-hx ^-f^-K ^!);7^f 
■fy-Ym s tfeiMbW (09: !> ^a^n^) ff^rfbJLS. 

979 *s 7 7 7"!);H) > T^-^^X^^Iia^^^J (09: **** ■ 

20 /w*^ -f;i"<t;i'^y,.t;i'/t/i'^y yF^-y^/K ^7W^ 1- 
[[2' -(2, 5-v^fc FP-5-^-=3ry-4H-l, 2, /U-3-> f M V 7f= 

/Vv^J^fct^J (09:^xi?t'^ x =7x^1^7, TAoi?^^ 

ay7;i'7^^ 7 ^y*r;v* y s yzf Yy%y* 7^7x7*7*^ x^rf-v 

* ; MCH g$$&iri;H (09 : SB-568849 ; SNAP-7941 ; W001/82925 *5«fctf 

W001/87834 kftWKDit&tom I ~*.-V<y<? F Y ££l3£ (09 : CP-422935 
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•m ijjy-t-XSJ b^^mm (0! : SR-141716, SR-147778 *) ;?UV 

; 11/3 -t Kndr^xcr^ Kfk Ko-^—tflfiSIS : BVT- 
3498 #) , »j;^-^|atFS!l (« : *fry*9y K ATL-9 6 2«) 
0 37^^ h («:CL-3 1 6 24 3, SR-5861 1 -A. UL-TG 
5 -3 0 7, AJ-9 6 7 7, AZ40 1 4 0*) , Ktt«t»«!* (« : 

K/^VV CNTF (Wf|EttSft«B?') SO , ^ W*h*-;xX=f=*h 
(0U : U ^ h D :/ K FPL-1 5 84 9f) % ft*MX (ft : P-57 *?) 

*yy#) s -te&fc&fcfc&ai (#h tiry^-jj*?-^' Wf*sv > 

25 ^v/^-yi^) % fmmm'&v&z&i&m m\ : ^>^^ s ^y 

I t - 2 ^ _ I L - 1 2 4 if O V V^'- b ^ ^ 4U V 
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fc&Lfemt u-m, ^jx.ff^°y >• (#y : ^'^tby 

itA^^V s Si~ h y »7A(dalteparin sodium) & if) ^ V )V7 y y ^ 

5 (M : V)V7t V y#V V&teZ) ^ fchvy\?yM (m:T/i'tfhv^y 

(aragatroban)&if) , JfM&^fiflg ■ (W : * o *"7"-^ (urokinase) N 
— 1=f(tisokinaseK 7^7/7^ * (alteplase) N tf^ 7— £ (nateplase) „ 
^yffy^-' £(monteplaseK T'fy—' t£ (pamiteplase) if) N jfavhttl 
^jjjj^ij^ (0tj : MB 1 ?? o f^yCticlopidine hydrochloride), Vp^^ 
10 V-Mcilostazol), nf-^V hfcac^VK ^y^n* hi~ h V *A 

(beraprost sodium) N MBf-^^^ >7 — h (sarpogrelate hydrochloride) 

fl'ftJifit&SE^^b-Ctt, ^ttfT^T^^K^V (alfacalcidol) N 

(calcitriol) , h = ^ (elcatonin) N t^*^^b 

15 — ^ (calcitonin salmon) N MJ A' (estriol) N ^7 , !J75^ 

(ipriflavone) N !Jt Kay^Zt h U (risedronate disodium) > /< 
$Ko ^^""^ h !J !> ^ (pamidronate disodium) % 7^Kb h P £ 

AtK?B^ (alendronate sodium hydrate) , J y% Kn X^-^ b U £A 
(incadronate disodium) ## 5 ^f:f £>tl<5 0 
20 if*^!!^ ^^^if^^^B!, $yB 12 *$tfmif bfoZo 

fcm%MbLX\*, m*-\**?yy (tacrine) , K^^^/V (donepezil) , 
y/**?-<!f%y (rivastigmine) s tfyyf^y (galanthamine) tgfrtgtf b 

mm-m^mftmntLxn. wz.\mmy (navoxate 

25 hydrochloride) „ &ffltjr*r*/7i-~y (oxybutynin hydrochloride) % 
^of^yy (propiverine hydrochloride) ^ft^fblfcZo 

mmmmt&fitwb vxn, r±^=^ v yx7r7^i#i (#i vxff 
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(09 : *^*^n-/WT1r>-t0 x *«^^d-< p (09 : x^iMf-;/^^ N 

(09 : ^y(=i^>^^^m^) \ $&*/HrV x IGF-1, fcSV^fil^t 
tr^M^H^TfcSTNF-a, LIP, IL-6, ty37^f>M|:tt 

§ fcfcx «Ffbia#jS«(0!I : ALT-711 *) % #&#£{£iiISS (09 : Y-128, VX853 N 
prosaptide^K ft?o|£(09 : 7-^7 5 > N 7 5: M>^5^ /f ^7*7^ 
JnlT^^III (09 : 5*h5S?^ N f !) k/^/W (Trileptal) % trzf? 
(Keppra) „ > (Zonegran) „ ifV^^/^)^ (Pregabalin) < /n— 

3-fe7^f P (Harkoseride) , #/W^i? If , ft^gJKSS (09: pt^W?- 
^) , Ttf^ny #^P(09 : ABT-594), xyKtU^tTO 

£ (09:ABT-627) N T S ^&»? ii^MH(09 : h^K/W, j**.tttt* 
£(09:^/1^*), GABA g^mBIS (09:3^^^^ st**^^/ 
MR*9) % a2g£&#S&£ (09:**--^) , ^M£&SH <M \ %7Ws 
» x fcvF^ISi (09 : -<^y^T-€t'^) % *7*v?x777- 2ffl.$l£ (09: 
V/l^:?-^) x Pw**vg*ft:fl£»3lS (09:TjK^7^^) *ift>** 

( 3 ) ©a^ * t fM3»##g ft s m* x srs^-r * r. t k «t d . 
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xtt, mz.i£, (1) ^moit^mtmmxt^mmmMitLxmhfi^ 

10 2moMM<Dm-&$m®X-<Dmtif$i J *, (3) *^BJ<£^^II^X£:& 
(4) ^0J<^>fb-a-fet^tlXi^SiJ^^^'fbbT#6)n5 2i©Ii©^^ 

5M«st-«ri^, (5) ^mm(oi^mtmmxt^m^\mnmLx 
nbtiz 2m<DMm<Dmti;zu*m®x(Dtifffim*&^x<D®-$ mz.t£s *i§ 

20 *fc*^W^KSr3iJ^L^V>^fflT^b$^:Tl>ctV\ 

£*TO##0lk Hifefll*© r^i&j &i§a&) 10 fcv^fcl 35 X: *7F 
1~ 0 ft f*> HX^tt mol/mol* ^ n b ^7 7 4 V^ 
^ %<Dm*MM% ^.0 h^NMR*^ OH NH ~fxx 

s: Wtfysyy (singlet) 
d : )> (doublet) 

t : hV rf Vy h (triplet) 
q : ^ 7 /I'T' y h (quartet) 
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m: v^l/y f (multiplet) 

br : K (broad) 

J: ^y/U >^#C (coupling constant) 

Hz : ^/vy (Hertz) 
5 CDC1 S : i^DO*M 

DMS0-d 6 : S^^^/V^/V^cdri/K 

'HNMR: yn^gi^* 
&T©##ffl:fc«fct^;!fe0i|£*JVNT, t*;*^ h/w (ms) 3s£TfWiMfm 

m*-<? (NMR) fi«T^#ia^Slittfco 
10 USMfe®® : ZMD X *-X*± ZQ2000 P 

• ^**fc Zfy y lij-t^im-: S^if^-Y^WLfe (Electron 

Spray Ionization: ESI) % £fcf±*&£Ete^ ^WfciSfc (Atmospheric 

Pressure Chemical Ionization: APCI) 0 #iS&£i§-g\ ESI &Fft\/^jt 0 
MRm%&& : T^ft Varian Gemini 200 (200 MHz), Varian Gemini 
15 300 (300 MHz), ^ ';Vjj- • A VANCE 300 o 

#®HPLC#8§§ : ^/l/yytt/>/f7;l/-^s/ f»$!^7A 
*7A-: YMC Combiprep 0DS-A S-5 /t m, 20 X 50 mm 
20 mm.iAWi.':. 0,1% hy^/^o^U ^f* N , 

b^. : : 0.1% hvy)^^m <s&T±h-hv* 

VyV^VYIrJ? Ark'. 0. 00 # (A &/B $£=90/10) , 1. 20 # (A&/B& 
=90/10) , 4.75# (A $£/B fl£=0/100) , 7. 30 ft (A ?£/B $£=0/100) , 7. 40 & 
(A ^/B ^90/10) , 7.50# (A?£/B?£=90/10) . 
25 i/y^^hf-^^/VB: 0. 00 # (A $£/B «=95/5) , 1. 00 (A #/B $£ ' 
=95/5) , 5.20# (A$£/B?£=5/95) , 6. 40 # (A $£/B $£=5/95) , 6. 50 # (A 
?£/B$£=95/5) , 6:60^ ; (A^/B:^=95/5) . 
Bt& : 25 ml/min, : UV 220 nm . . 

... 76 



WO 2005/087710 



PCT/JP2005/004872 



^mmm^, (mp) tt N ®L&$L&Mfe& (BQchi, B-545M) « 



tJ<&T> (15 mL N 206 mmol) J — )V (60 mL) fc^TU 

10 EJ&Jftfc 3-(4-7^7s=^)^n^y» (10.1 g x 61.1 

10 mmol) Srjto^i, ^ire 18 l»WJi#Ufc.'i«*J:tJ«a»©ilt^*=-rt/«r» 

»***T?fti*U **SMH-hi> ^T»ft»8s ^JE^L/to #fe^fc@^ 
Sr^f-y-CSfc^-rsr t(a5 , '*H^«l(10.9 g> JR* 99%) 

15 MS m/z 180 (MH + )„ 

###1 2 2' , 6' fvHf? i^;V-3-*/WN>7t K 



S-^P^^yXT/l'fk K (18.5 g N 100 mmol), 2, 6-vM 
uym (21.0 g, 140 mmol) & 1 M h V !7AtK?§$ (200 mL) „ / 

20 — ^ (100 mL) *3<J;tf h/V^y (200 mL) T/W^fi&b 
ff7^(M)7x=;V*7>7^y)^7i ? 7A(0) (5.78 g s 5.00 
mmol) SripifCo jxJfcJft£7/l'=*J'#18SCT\ 80 t t? 20 NpKJI^Lfc. S 

25 it. mm&fv xtfjvjjy&tw v^yy^(- (^*u-:/~io% mm^?* 




o 
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/^*-?^) "C»«U &jBfc£fc (20.4 g, &m 97%) t LT 



MS m/z 211 (MH + )„ 

#%^3 3- (4- { [ (2-= h p 7 x 7 ^ / } 7 x / n ^'y 

5 f-fr 




6. 



%~^-T % J y ^^^-fvL^sWit^fr (2.69 g N 15.0 ramol) Ot'U^V 
(20 mL) 2-ci ^^-<V^^^/^7J^=y^^^ y K (3.99 g x 18.0 mmol) 

*4>mrota*.s ^at? 45 B#Rafc#L*: 0 ttftfclfcBEmtU ftbUfctttt 
10 tofctSlfl^vi'&JnfcT 80 «CT 15 ^W»L, i?7-f>*iiSLfc 0 

it&^y %>f)Vjj7}*t u-? yj— (30%~60% gfc&;n^vt'/^f ; v) 

•e»«L > mmfc&yo (3.39 g, 62%) &M&7y X^jl £ LT#fc, 

MS m/z 365 (MH + ) 0 




2-7x=^y^ (4.2 g, 21.7 mmol) *5 «fc h y * A (60% 
0.96 g % 24 mrno-1) <E>x h^t Kn77V (90 mL) ■ &&Tf N,N-^^ 
/M^ATS K (10 mL) .mm**#!T20ftm&WVtc o 4-^tHM 
20 ^/v£.&#gM5vW (5.Q g> 21,8 mmol) fcjp*., M&V 18 B£im»#Lfc 0 
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1:2) fcftU ^Ja^-frW (2.8 g N &m 38%) £&3t£»^£LT#fc 0 
MS m/z 342 (MH + ) „ 

#%0J 5 {4-[ (2-7 a: -;wih-^ y )V) * 7 ^ * J - 



8.20 mmol) h9fc.Ko77^ (100 mL) KSWfrU TicftLfco i©» 

«fc 1.5 mol/L jjc*fcSM y-f s 5-)VT)V*~f;&<D h/V^y&m (13.5 mL, 
10 20.3 mmol) Sr^Tbfc„. r©M^*^Tt 4 l$mjJl#LfcflU KJ&ttli:* 

^P7f^77^ (|^^^/V:^^^^=l:4~l:2) U SSft^* 

(2.25 g, ft* 88%) SrilfejftttWi LT#fe. 
15 MS m/z 314 (MH + ) 0 / 
###|6 3-(4-{[4-(^ nn^f;v)^yi?/V][(2-^ fn7x=;l/)7M- 



3-(4-{[(2-=. Yuy ^~;v)x;v-fc-;V\T ;}7 ^-j^-fu^y^**?-;^ 

20 (2.78 g, 7.63 mmol) N 4-^ n o ^ f i?^7^3-^ (1.21 g> 7.70 

mmol) *5«fcTj! h y /l/3|N*:7.f y (3.93 g % 15.4 mmol) © f^xy (150 

mL) 8ttfc*ifrT»#U 7y^*^yi^xf/V (40% h/V^^^, 



5 




4-[(2-7^=/W-lH-^ V K— A^l->(A')*f-Jl'']&MWt*3'A' (2.8 g> 



o' 




o 
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•6.98 mU 15.4 mmol) fcHq*., iM^HT 72 tiffflMWLIt. 

$jEE$Mtu mit&isy jjVjujby&fv^ Yjfyyj-. (2o%~6o% 
tz*m®*m\u mmzmmvx, mm^® (3.65 gN 95%) 

MS m/z 503 (MH + )„ 




10 4-7 ^=/V-N- (2-7 3-^7 >/w_ /k _2- T *^ (4. 63 g> 

16.5 mmol) 0N,N-^^;^;1/A7? K (50 mL) h V. 7 A 

(60% 990 mg N 24.8mmol) ^MtlX 30 9tWtm\^tJk. 4-(^n^^f 

A')5fe&»*fvl' (4.54 g N 19.8mmol) fcfllfcfc. ^^fc^a-? 2 B^Rji 

15 jEHIgtTto ^SEtr^!J^^/^7A^ n*r h^^^W— (5#~50K |^^^ 
iV/^^rV) -Cfflf$SL, Mfc-^* (3:39 IR* 48%) fcJStfettJftl&i L 
T#/c 0 • ,'. 

'HNMR (CDC1 } ) 8 : 3. 00 (2H, t; ' J=7. 8Hz) , 3.69(2H, t, J=7;8Hz), 
3.90(3H, s), 4.71(2H, s), 6.76(1H, s), 7. 18-7. 41 (10H, m), 7.86- 
20 7.88(2H, m), 7. 98-8. 00 (2H, m) 0 

##09 8 (4-{[(2-7i=^x^) (4-7*=/Wi, Z-^TV-jV-I-J ,V)T % 
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HX^ 8l% 0 

»H NMR (CDCI3) 5 : 2.99(2H, t, J=8. 1Hz), 3.68(2H, t, J=8. 1Hz), 4.65- 
5 4.69(4H, m), 6. 74 (1H, s), 7. 19-7. 41 (12H, ra), 7. 87-7. 90 (2H, m) 0 

###J9 4-{[(4-7cc^^-l,3-f : -r>'-^-2-^/V)(7 B ntVW)r^/]^^ 



10 b^Sfb^Srilfeffi^i LT#fc 0 UK* 75*„ 

l H NMR (CDClj) 8 : 0.93(3H, t, J=7.7Hz), 1. 64-1. 74 (2H, m), 3.40(2H, 
t, J=7.7Hz), 3.91(3H, s), 4.85(2H, s), 6. 72 (1H, s), 7. 23-7. 42 (5H, m), 
7.82-7. 85 (2H, m), 7. 99-8. 01 (2H, m) 0 

0 (4-{[(4-7s 3-f 7/-;H-f;V) (7d tf/W) T S / ] * 

15 f;H7i=;v)^;^v 



#%09 5 £ LT, 4-{[(4-7cc^/wi, 3-f7y^-2-^f;v) (^n t° 
^ 67* 0 

20 J H NMR (CDC1,) 6 : 0.93(3H, t, J=7.4Hz), 1.62(1H, t, J=5.8Hz), 1.64- 
1. 74 (2H, m), 3. 40 (2H, t, J=7. 7Hz), 4. 69 (2H, d, J=5.8Hz), 4.79(2H, s), 
6.70(1H, s), 7.24-7. 39 (7H, m), 7. 84-7. 87 (2H, m). 

3-(2-^f /Wl-t7f/W)'<yX7/Vft K 
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MS m/z 247 (MH*), 

#%09l 2 [3-(2-^ f ;V-l-t7f ;P) 71=^]^/ 



3-(2-^f^-l-f7f;V)^yX7;Vfk K (2.39 g x 9.70 mmol) & 1,2- 
(10 mL) joiTJx h7t (10 mL) 

7K^T-e*^b*!7H-7"hy 17 A (0.189 g % 5,00 mmol) fcJn;tfc« % 

l:^!)*W7A^ti-rl«^77^- (5*~30K j&t^A'/^y-y) t? 
»«U *«fc*4fe (1.96 g% 81%) Sr«lfe«Sm4jft^i:tT#fc. 

*H NMR (CDC1 3 ) .5 : 1.66(lH,t, j=5.9Hz), 2.03(6H, s), 4.74(2H, d, 
J=5. 9Hz) , . 7. 07-7. 19 (5H, m) , 7. 35 (1H, d, J=7. 5Hz) , 7. 43 (1H, t, 
J=7.5Hz) 0 

13 4'-fc Rn3f i/-2' , 6* ^vHf7 ^=7U-3-^/W^;Px t K 



4-7*0^-3,5-^^71;^ (10.3 g, 51.0 mmol) j3 it; (3-*/W$ 





/V7i=/k)^a^|| (7.67 g, 51.2 mmol) fc 1 M IfcfcT- MJ 

(150 mL), zz#;<-,u (50 mL) # J: t* h A'* >• (150 mL) <D'Mfc\Z&f%£lt, 
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(2.95 g. 2.55 mmol) &Mz.tc 0 K^SrT^^^H^Tx 80 t 1? 24 R# 

Wl^^/^^V) T?»»!U ^Mib^^ (9.53 g % 83%) 

MS m/z 227 (MH + )„- 

4 4*-H>'^7V^^V)-2\6'-^^^^tf7 J i^;W3-^/W^7 i? t 



4'-t KPdr^'.e'-v^^^/Wtf^^^/k-S-^yW^^t K (2.26 g> 
10.0 mmol) jSi^V^/U^n $ K (3. 42 g> 20.0 mmol) © N, N-^ ^VV- 
*/^7 ^ K (10 mL) mWiKfem* (2. 76 g, 20. 0 mmol) ZMz., 

15 70 *C T? 2 B#r B m#bfc 0 ^^JCTKSriPx., ^^^T'ttttJ Lfc 0 ftjfflijfc 
^fP^7KT*i5fc#L, *S7K«St^^v'!7AT'^^, ^JE^Lfc USES: 
vy*W7A^n-7b^ 7 7^- (^^f-^~10% Itefcx^vv/^tf-j/) ' 
TitUU (2,90 g> ft* 92%) %m&MWlV9k UT#fc 0 

MS m/z 317 (MH + ) D 

20 ###|15 [4' -(^^i^/^^i/) -2', 6' -^^^^7^=^-3-^/1^]^ 



2i|^a^UT, 4'-(-<^^^-dri/)-2',6 , -> f p«^t^^=/V- 
3-Tj/W^w^t K^b^S^^J^ilfe^^t UT#7C 0 Jfc^ 95%„ 



10 K 
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>HNMR (CDC1,) 5 : 1.65(1H, t, J=5.9Hz), 2.01(6H, s), 4.73(2H, d, 
J=5.9Hz), 5.07(2H, s), 6.75(2H, s), 7.07(1H, d, J=^7.3Hz), 7. 13(1H, 
s), 7. 30-7. 48 (7H, m)„ 

##^1 6 4'-("=y^P^n tVVp< h3rf)-2' ,6' -v^fvUf :7aL~/U-3-#^ 




tt#fc„ Ifc^ 78%. 
MS m/z 281 (MH*) 0 

7x^/H-*;Wt M^SI^ft^^l^t Lt#fc. flX^ 98* 0 
X H NMR (CDC1 3 ) .6 : 0. 32 T D. 39 (2H, m), 0. 62-0. -69 (2H, m), 1. 22-1. 36(1H, 
m), 1. 66 (1H, t, J=5.9Hz), 2. 00 (6H, s), 3.81(2H, d, J=7. 0Hz), 4. 73 (2H, 
d, J=5.9Hz), 6.67(2 H, s), 7. 04-7. 09(1H, in), 7. 11-7. 14(1H, ro), 7.31- 
7.36(1H, m), 7.40(1H, t, J=7.'5Hz) e 

#%0f 1 8 4'-(2-^ h*is*. h tcis) -2', 6' -&*^A,yZ 7~-/U-3-$ A"** 
ft K 
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4'-t Ka^r^-2',6'-i^pt^Vlf7 3i^^-3-^^^xt: K (8.52 g N 
37.7 mmol) *5«fct* ^ oi— r/W (6.15 g N 56.6 mmol) 

(D n.n-^^^/^^at^ k (40 mU mmzfcm* v (6.25 g> 45.2 

• mmol) *3,£T)*3 !7fc;*7 D !7A (1.25 g N 7.54 mmol) 80 t f 18 ^ 

A^P^b>/7^^- (5%~25% H^fvV/^f-y) U Sgfl^ 

^ (10.0 g, JR* 89%) Sr*Sfe«t»i LT#?c 0 
MS m/z 299 (MH + ) 0 

10 ##^19 [4'-(2-^ h^v')-2',6'-v J ^^/Vlf7^^;W3--f^]^ 



4' -(2-3i h dri/j: h ^v-)-2' , 6' ^JV\f 7 ^~/U-3-% /U/Vlsy* t K 
(2.39 g, 9.70 mmol) & 1, 2-v^ (20 mL) fci^f h7t Kp 

15 yyy (20 mL) *»TT?*»ft5*^»^f5 (0-227 

g> 6.00 mmol) SrJPfcfcfL WJlt? 3 R#flBJ*# Lfc„ RjfcttfcifcftlTi'*-* 

7^- (20%~50% fflk^fr/^Vy) T?«MKU &Jgfc£-* (3.55 g N I|X 
20 SjS 98%) trtKftM^ LTfc&o 
MS m/z 301 (MH + )„ 

2 0 (2E) -3- (4-7 5 7 -2-7/^ n "7 * TP)) A&^A/ 



l-Zfv^-l-y/V^-vT—V y (13.3 g x 70.0 mmolh T# V JVWL^fl' 

25 (9.48 mL, 87.5 mmol) ft <t Xf h V * (2-* f/W7 * 7 ^ V (8.52 g N 

28.0 mmol) \ N, N-v 5 ^ V ^ n \f;V^;VT % 1/ (50 mL) *3J:t* N,N-$^7" 
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/V#/WATS K (50 mL) K$ft?£-fr s (0.786 g> 3.50 

mmol) $riJlx.T> T/l^^ffl&Tx 110 °C "C 5 I$iSJl*#Lfco R&lfcSrfc 

5 A-cft<ft^ N m&mmvtc 0 mtitzfv y???*- (20% 

—60% gm^^/^f-^) Mft^lto (14.0 g> ft* 96%) Sr 

MS m/z 210 (MH*)o 

##0|2 1 3-(4-7 5 ;-2-7/l'tn7x5^)^n^y|x^ 




(2E)-3-(4-T^ /-2-7/V^-P7ai=/W)T^ U /V^^ (12.4 g N 59.3 
mmol) Sr^/ww ( 120 m L) 10% ^7^^-^ (50% 

Ax 4.o g) fcjn*.-t**#H*T (AftEk 12 ^^a#Lfc 0 

15 (20%~50% fflk^As/^W) T?»«U (9.89 g, 

79%) ^Miftt«li:Lt#fc„ 
, MS m/z 212 (MH + ) 0 




3-(4-T5 ;-2-7;l/tP 7i=/V) 7n/<y|xf ;V (g. 89 g N 46.8 mmol) 
(70 ml) 2-sfn'<yfy7/l/*=;^P!J K (11.4 g^ 

51. 5 nunol) Sr^MToJllxu gfflT 70- »MWlJ*L.fc.. jmfciftjEftttU # 

&'n fcMEfc* t mm^ *mxx so "ct 15 ftmtof&ytWL, h 
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^ffML7t 0 afefc^P^/K^^n^t^ 7 ^ (20%~50% 
^/V/^^f-y) Titl^U ^M^^l (14.2 g> UK* 7694) ^r^Hfe^yX 

5 MS m/z 397 (MH*) 0 

###|2 3 3-^n^E-l-(2-^ h^V^^^)-2-7^^/WlH— T V 



JlCftTx (60% ftft, 0.48 g % 12.0 mmol) & 



10 k do mL) *tttc^*-fojnit, li#i^T> Pia-o 30^f«m#Ufc o R 



70 *C T? 3 NF^^#tfCo R^^Tk^APXL^ ^^^•CttWUfc, fbtim 

*W5A^b^ h^77^- (^vdri7-^~25% gfcH^fvi'/^ 
15 ^f-^) -?*t$8U *Hfc£4fc (2.60 g N W 76» ^6W»Ht#t 
MS m/z 344 (MH + )„ 

##^ 2 4 3-[l-(2-^ h^r^^7W)-2-7 3i=/WlH-^ ^ K~ /V-3->f /I'M 



20 *#«2 fcMHcLT, 3-^P^-l-(2-^h^^f-/V)-2-7*^-lH-^ 
LT#fc„ JR* 30% o 




2-7cc=/V-lH-^ >- K— /V (2. 72 g N 10.0 mmol) <D N, N-^P« ^TI/fc/kAT ^ 





MS m/z 370 (MH + ), 
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###|2 5 {3-[l-(2-^ Y*r*s^;V)-2-7^-;V-lK-' f 1/ 7 




&%mi 2 tmWzLXs 3-[l-(2-x f ^i/xf /V)-2-7i^-lH-^ V K 

MS m/z 372 (MH + ) 0 

2 6 {4- [ (3, 5-l?-7 1 ~/WlH- V^lV-l-J )V) * *f-)V\ ~7 ~;V) * 




3, 5-v?7x=/l/h'7)/^ (7.32 g N 33 mmol) % [4-(^PO^^)7x^ 
AS\*9/*-tV (5.00 g> 32 mmolh JJ 17 A (6.90 g> 50 nunol) *5«fctf 

N.N-i^fvWTM^TS K (50 mL) 120 <C 1? 1 B#|fflflt#L£:o 

(7.10 g x &m 63%) «r*H^ife^^LT#fc 0 

*H NMR (CDC1,) 5 : 1. 59-1. 68 (1H, m), 4. 66{2H, d, J=5.8Hz), 5.39(2H, 
s), 6.67(1H, s), 7. 10(2H, . d, J=8. 1Hz), 7. 24-7. 47 (10H, m), 7.84- 
7.90(2H, m), 

##08 2 7 4-{[5-(4-7/^D7^=/V)-l-p{^/WlH-fc'9y-/V-4-^/^3^ 
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o 



5-(4-7/^n 7 ^/W-lH-f7 /^;V-4-*;WWft K (1. 02 

g N 5.0 mmol) Of h9tKo79^ (10 mL) 0 °C JJ £ 

A7/V^!)A (200 mg N 5.27 mmol) %M7L^ 0 ^ T» 1 WfflMW^tCo E 

5 !6»fr»|cW^M>^A+*Si4fc (l.o g) SrJPAx tiltltx 30 #|^& 

t Kndf^S#Sfc^^ (910 mg, 6.0 mmol) N MJ T^/V**? W ^ 
(1.61 g, 8.0 mmol) fc*it)!fh7t Kp77^ (10 mL) fcAUx., 1,1' -(7 
y^^/^^^y^V (150 g, 5.94 mmol) SrMLT?JU;tx MUX 1 

7^- (10%~65% g^^^/V/^^f-^) T?#1*U *JHfl^tt 025 mg, J|X 

m 54%, 2 1© &n&to&mkLxwt a 

l H NMR (CDC1,) 5 : 3.81(3H, s), 3.88(3H, s), 4. 83 (2H, s), 6.90 (2H, d, 
J=8.9Hz), 7. 17 (2H, t, J=8.7Hz), 7. 34-7. 41 (2H, m), 7.67(1H, s), 
15 7.97(2H, d, J=8.9Hz)„ 

##012 8 (4-{[5-(4-7^P7^=/V)-l-^^V-lH-t P 7^ > -/V-4— { )V\ 



20 SW^fVl" (920 mg, 2.70 mmol) f7t Ko77^ (10 mL) 

0 t: *T»**-fby f^AT;l/^ = !>A (200 mg % 5.27 mmol) SrJP;*.* 0 °C X 

1 ra^tfc Rj&m£Wfcmmi-hy f^+tMp^ a.o g) 
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kmlt 30 amwt\,it. mb^iuou umzmmLx, mm<k&® 

(680 mg N 1&m 80%) SrH^tt^i LT#fc, 
US m/z 313 (MlOo 

2 9 5- (2-7x ^/l^fvV) - 3 - [4- ( ^ y 7 /V^D ^ 5vV) 7*=/l/|-lH- 
5 A' 




3-[4-( h 5 ^ f /V) 7x=;U]-lH-t 7 / wK-^/Wr t K 

(1. 20 g, 5.0mmol) & fclf-S^^vM^UAT 5 K (10 mL) U Jfc-fb'* 

^V/UhV 7 A (3.25 g, 7.5 mfflol) *5 ±tX#«;fr JJ *A 

10 (2.76 g, 20.0 mmol) *UQ?L, l|TJ 14 Lfc 0 

itt N MEfcVy Xtf/UXyAfW h^77^- (10%~65# HEB^^A*/ 

(30 mL) fci^^y ^ ( 30 mL ) 10 % $?*.fc,-J&* (50% 

15 ^Tkfi, 500 mg) fcfllJ*., T^JEOTkift^B&T, MMt? 2 B#Raii#Lfc 0 $ 
&&*S'JU mm*m&LX, (sso Bg ; ft* 56X, 2 XS) 

MS m/z 317 • (MH*) 0 

^3 0 [4-({5-(2-7^=/^^)-3-[ 4 -(. f , y 7^n^f^)7i= 
20 iV\ - ih- f J 9 — ywi — r /W ?vv) 7 31 = a] ^ * y -/w 




• 5- (2- 7 ±. -)V^. =f-)V) -3- [4- ( h V y ;v^rn ^^;v).y aL=./u]-m-\fy 

(318 mg, 1.01 mmol), [4-(^ n n ^ ^)7x=^ * 7 — fV (240 m g> 
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1.53 ramolh 8kWt% V ?A (276 rags 2.0 mmol) *5«fcT>* N.N-^^f/P^A 
K (10 mL) <DU&®Z 120 e C X 1 ^^#Lfc 0 1 
Bm^/lsX'mttiLtCo Bm^^M* Presep Dehydration 

tube m%mmmm) *m^xt&M'&. »^u*W7^ 

5 ^07^77^- (10%~80% Rtt^^/^^F-f-y) T»ffHKU 
(220 m g> ®.m 50%) SrHtfeJlM***: UT#7t. 

l H NMR (CDC1 3 ) 5 : 1.63(1H, t, J=5.8Hz), 2. 78-2. 94 (4H, m), 4. 66 (2H, 
d, J=5. 8Hz), 5. 24 (2H, s), 6.46(1H, s), 7. 06-7. 13 (3H, m), 7.20- 
7.33(6H, m), 7. 62 (2H, d, J=8.2Hz), 7. 90 (2H, d, J=8.5Hz), 
10 ##M3 1 (4-{[(lE)-(4-7 3 i=;W-l,3-^Ti/-;l'-2— f;l/)^fvy]7^ 



4-71=^-1, 3-f 7 % y-;W2-*/WVl/ft K (1.10 g N 5. 81 mmol) x (4- 
7^7i=/V)^;-;V (615 mg v 5.0 mmol), §t& (0.4 raL) 
15 U-^anx^y (10 mL) <Dm&®*Mm.X 30 ^«^tfc 0 

^tve#J!l, *ffflLfcHftfc»ttU -^f-VT'ife*^ KiiftbT, & 

(1.30 g N iR* 8895) m»*iLT#fc. 
J H NMR (DMS0-d 6 ) 5 : 4. 54 (2H, d, J=5. 7Hz), 5. 25 (1H, t, J=5. 7Hz), 
7. 36-7. 55 (7H, m), 7. 99-8. 08 (2H, ra), 8. 39 (1H, s), 8.92(1H, s) 0 
20 3 2 (2E) -3- (6-7* S J fcT V W-Z-J ;U)7tV fA* 



2-7$ y-5-^n^-t°U W (13.5 g N 78.0 mmolh A&tJ'A' 

(10.1 g N 117 mmol) £ M) * (2-* ftvy a =/V) 7 ^ (4.75 g N 
15.6 mmol) &T"fe b = b JJ A' (200 mL) fc$$P$it\ (II) 

25 (1.75 g % 7.8 mmol) MX-T, T/^=?^#ffl^iTs 100 <C T? 1 8fe^#Lfc„ 





O 



WO 2005/087710 



PCT/JP2005/004872 



Vjl*^;V*7A^nvh^77^- (^oa*/^ x #CV^ 0%~5% 

(3.81 g, 27%) LT#7c„ 

X H NMR (CDC1,) 5 : 3.79(3H, s), 4.79(2H, s), 6.26(1H, d, J=16.0Hz), 
6.51(1H, d,J=8.5Hz), 7. 59 (1H, d, J=16.0Hz), 7.64(1 H, dd, J=8. 7, 
2.5Hz), 8. 19(1 H, d, J=2. 3Hz) D 

&%W3 3 3-(6-T^/ t°y v>^-3— { )V)^n^V^^jV 



(2E)-3-(6-T$/¥VVy-3-J/l>)T? V/mt^/U (1.5 g N 8.42 mraol) 
(15 mL) K&fi?£i2r, 10% '*7WJ±-fcm (50% -£7k<8, N 
0.30 g) SrADxiT7K^#ffl^T (®ii&BE)> 1ST 16 B#|^8l#LfCo $l&£i!fc 

sau mm*®,mmmvft 0 2Si£&vy *W7A^0vh^7^ (054 

-10% ^/-/V/gt-gai^) T**®lU (1.26 g, 83%) 

l H NMR (CDClj) 8 : 2.57(2H, t, J=7.6Hz), 2.8l(2H, t, J=7.6Hz), 3.66 
(3H,.s); 4.36(2H, s), 6.:42-6. 48 (1H, m), 7. 25-7. 32 (1H, m), 7.92(1H, d, 
J=l. 9Hz)„. : •' 

&%M3 4 3-(6-{[(2-= ho7x=;l/)7/W*^]7^} f !J v^-3— i )V) 




o 



O: 




CH, 



O 
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3-(6-7^ i^y-3->f/V)/p/?y^f ^ (500 mg x 2.78 ramol) (O tf 
])py (5 ml) mt&fr 2-= hP^yify^/V^^/W^ n U K (924 mg, 4.17 
mmol) Sr^Pxi, MLt*16 R#IS&#Ufc, KJfcJftte*fcJp*.fc8U ft^^Tf 

»Htfc..M*rftlk3i^/l/-^^f-^fe||f*fl2L^ *Jgft^* (365 m g> 
ft* 36%) LT#fc. 
MS m/z 366 (MH + ) C 

##^3 5 (2Z)-2-7/W^-n-3-(4-- ^D7i^;V)r^ y ^Bfcoc^vU 




o 



P^/VftXfcS -2--7;V$-u$t%k^=3-;V (4.90 g x 20.2 mmol) fflrl«7t 
(40 mL) m*tt*M4KT- 0 £T^#U 1.6 M n-^^y 
T-frA/^f-^ifc (13.1 mL, 21.0 mmol) fc^TUfco RJ&ttfc 0 <C K 
X 30 #f B 1^#Lfc^ 4-=bn^yX7^7t K (3.05 g N 20.2 mmol) <D 

rfnKo77^ (40 mD »»i»Tifc. a***saTT i6 i$m]ft# 
^y^y/i^^^n-^^^- (3%~4o% ^^w/^^r-y-^) t* 

HSU *«fc£*4ft (3.46 g, ft* 72%) Sr3St6»*iLT»*i. 
l H NMR (CDC1 3 ) 6 : 1.26(3H, t, J=7.2Hz), 4.26(2H, q, J=7.2Hz), 
6.92(1H, d, J=20. 5Hz), 7. 57-7. 65 (2H, m), 8. 18-8. 28 (2H, m). 
###|3 6 3-(4-7^7z^;V)-2-7;l/tB7'P^y^xf;V 




o 



###J3 3 fcHflllCLTx (2Z)-2-7^o-3-(4-- }> n 7 zs.-)V) T? V )V 
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l H NMR (CDC1 3 ) 6 : 1.26(3H, t, J=7. 1Hz), 2. 95-3. 21 (2H, m), 3.62(2H, 
s), 4.22(2H, q, J=7. 1Hz), 4. 89-5. 12 (1H, m), 6. 60-6. 66 (2H, m), ■ 
7.03(2H, d, J=8. lHz) 0 

###|3 7 2,2-^7/^n-3-fc Kn^r;X-3-(4-^ h uy ^=.;V)y*u /<y& 

^P^S^l^Pgfcgfezc^ (20.3 g x 100 mmol) (6.5 g N 100 

mmol) Orf7tKB77^ (100 mL) 10 ^Ba^Pfi5S^ 

4-?fn^yX7^ftK (8.4 g N 55.8- mmol) Ufc. 4 R# 

10 WlitUfcot,, ««**^hy CA*»««rJp*.x 

mmmffiLit 0 mm^uv -^^^y^ u ^y^^ y (5x~4o* mm*, 
f-jv/^^-v) -e»®iL, mmfc&m (4. so gN jr^ 20%) srn^***** 

15 l H NMR (CDC1,) 6 : 1.34(3H, t, J=7. 1Hz), 2.96(1H, d, J=5. 1Hz), 

4.35(2H, q, J=7. 1Hz), 5. 27-5. 38 (1H, m), 7. 63-7. 69 (2H, m, J=8.3Hz), 
8. 23-8; 29 (2H, m) 0 

##^3'8.'. 3-(4-7^ / 7>=/l')-2,'2-^7^-3-t Kn^^n^yi 




20 oh o 

#t^l3 3^i(at, 2, 2-v>:7/M-n-3-fc K o * v--3- (4-- fn7x= 
/^^n/^^^^^Sfb^^#,^*i UT#7t 0 J(X* 75*. ' 
l H NMR (CDC1 S ) 5 : 1. 24-1. 35 (3H, m), 3.40(3H, br s), 4. 29(2H, q, 
• J=7. 2Hz), 5.02(1H, dd, J=15. 5, 8. 5Hz), 6.65(2H, d, J=8.3Hz), 7.20(2H, 
25, d, ->8. 3Hz) e 
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###|3 9 4-{[(2-7x=^xf ^) (4-7x=;l^l, 3-f T^/wH- < ;V)T 



5 ;l/}7i=/l/)^^/- )\< (3.0 7.49 mmol) OThy^ Kn77V (50 mL) 

mm\z-mik~?y#y (1.95 g , 22.5 mmoi) ^p^, ^at? 3 Np^^tfc, 

- (5%~50% BWk^^/^y-^) t'UlLT^ SMIb-^#> (2.02 g N 
68%) UT#fc 0 
10 X H NMR (CDCI3) 5 : 2. 97-3. 05 (2H, ra), 3. 66-3. 74 (2H, m), 4.73(2H, s), 
6,77(1H, s), 7. 17-7.48(10H, ra), 7. 81-7. 89 (4H, m), 9.99(1H, s)„ 



4-=hP7x;-/l' (10 71.9 mmolK v ^ffi^k^J- ;V (13.5 g. 80.8 
15 mmol) &£Tf&tm% P £A (12.0 g N 86.8 mmol) <D N,N-7^/V*^A7^ 

k (ioo mD mmzmm.-? is mmmwLtio Bu&®m*m&&m&. 

(16.0 g N ft* 99%) &as6*M*Ai: LT#fc e 
20 'H NMR (CDClj) 5 : 1.31(3H, t, J=7.0Hz), 4.29(2H, q, J=7.0Hz), 
4.72(2H, s), 6. 97 (2H, d, J=9.0Hz), 8. 22 (2H, d, J=9.0Hz) e 
#%#J 4 1 (4-T $/7x; ^y) W&x-f'fl' 




(4-{ [ (2-7 * ^/Vct^vV) (4-7x=^-l, 3-^T /V-M ;V)7^]^f 
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H 2 N > 



(4-= hu? (10.0 g N 44.4 mmol) ijoitf 10% /^^ 

(50% 3.0 g) S:7f7tKn77^ (50 mL) :jo«fcTJ^* 

(50 mL) oa^flSttlCill^, MUV 18 l$Wi»#l,fc 0 ftfe 

HE*r«»j-b, at$e&$flE»iMgbfc. #fe*tTitaafe'>y xp/vx? p-* 

77 4- (S^Sfe^^/V:^^f"^=l:2~2:3~l:l) fc#U #£>*lfcl|ift$Ii& 
.#lM^d»felWtALT, (6.4 g, JR^ 74%) 

*H NMR (CDC1,) 5 : 1.29(3H, t, J=7.0Hz), 3.46(2H, br s), 4.26(2H, q, 
J=7.0Hz), 4.54(2H, s), 6. 63 (2H, d, J-9.0Hz), 6.77(2H, d, J=9.0Hz) e 
##M4 2 6-(<<yi?J\s**i/)-4' -K Y n^X/yf7 ol^jV-Z-U ,V^m.7^7^ 




'-CH, 

(4-fcKBWx=^))j?ny| (5.0 g % 36.3 mmol), 
3r^P-=e^S#iJ^^ (7.0 2i. 8 mmol) *5«fctK^^irt/i7^ (18.0 g N 
55.2 mmol) (50 mL)" '*5 «tt^ h/Voi^ (ioo mL) 

£ N T/l^^ff&Lfc^ 7 h 7 ^f^ ( MJ 7x^*7 7^ y)^7 v^!> A (0) 
(0.45 g s 0.39 mmol) Sr^flX.fe 0 ^JE&^5rT/W^^#ffl^T> 70 t t 2 0 

#6>*ifc»aESrvy *W7^^nvh^77^- (g^ic5vu:^f-y- 

=1:5-2:1) fcffrU #e>*T,fcHf Sk^mk^Af ■^^*>6>S*&* tT % & 

Brt^ (5.0 g % Jfc* 69%) &te&7*]) £ LT#fc, 

MS.m/z 335 (MH*)„ 
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6-Hyi?/Wt^V)-4'-fc K P^^lf7ai=^-3 r *yU7j?^^p<^7l' (5.0 g N 
5 15.0 mmolK 2-^0^ ^^Vl' 7VV (2.1 mL N 19.1 ramol) io&Tf 
(3.1 g> 22. 4mmol) © N,N-^^W/V^7^ K (50 raL) M 
Mi* 60 t t? 24 NF^#UfCo SJSi^K :nfvU 
(2.0 mU 18.2 mmol) *3<tW^y !7i» (3.0 g> 21.8 mmol) 

iiAnu eo t; -e 2 Bp B m#Lfc 0 &&^&im^/t-'T-#^u tK^^^: 

*W7^^o-rf^77^- (^oi^;V:^^^v=l:l0~l:3) fcttU 

^jito-a* (6.o gN &m 99%) ^riife^^i tT#fc„ 



MS m/z 407 (MH + ) 0 

##^4 4 [6-(^^^/^=¥iX)-4' -(2-^ hdr^ h*^) bf 7x^;W3- f 

15 



6-(s<y*J;\s*3ci/)-i' -(2-^ If 7 *-/V-3-;*7,M?y^ ^ 

/V (2.0 g> 4.92 mmol) ©ilTKxh^t Kn7 7^t (40 mL) f£*k#Ts 
TK^ky ^t7AT^~<7A (0.19 g N 5.01 mmol) Srjtaxu tfif 3 P#TO 

20 ^tfco Rj&®mz*ftLtcm, mmi-vv v^^mm (3.0 g , 5.74 mmoi) 
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tifC, (1.7 g> Ifc* 91%) *m&ft#i&bLXnft e 

l H NMR (CDC1 3 ) 5 : 1.26(3H, t, J=6.9Hz), 1. 57 (1H, t, J=6.0Hz), 
5 3.62(2H, q, J=6.9Hz), 3.82(2H, t, J=4.8Hz), 4. 16 (2H, t, J=4.8Hz), 
4.65(2H;d, J=6.0Hz), 5.07(2H,s), 6. 94-7. 34(10H, m), 7. 50 (2H, d, 
J=8.7Hz)„ 

##M4 5 4'-(2-^ h*ri/=. h v-') -6-p« Ki/^7i=;H-*/W^t 
K 




#t^4 2i^(:tt, l-^D^E-4-(2-^ h^s: h^^)^<^^i: 5- 

fc„ JIX^ 70% o 

MS m/z 301 (MiOo 

##M4 6 5-fc KndrV-l-(2-p<^/V'7 3i^/U)-lH-^ 7^-/1^-3-^/^^ 

HO- 

ttV-A'tim&^A'l- Y V f 'MSL (10.5 g % 50 mmolh fttt (100 mL) *J 

J:tKh/^V (50 mL) <DU&m^ fc#Tx (2^f^7x^)t 

(7.93 g> 50 mmol) (50 mL) «B*.V 3 ^W^»^t 

W*tt^>/W=10/1~3/1) fcT»*UJtel***#fc. oV>T- % 

(36' mL) fc##U 2 BmbmMELfci ^JfcttfctfSMU £tjfe&&«£ETfc: 
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m (2.69 g, Jfc^ 22%) &#fc 0 

*H NMR (CDClj) 5 : 1.30(3H, t, J=7.2Hz), 2.02(3H, s), 3. 74 (1H, s), 
. 4.33(2H, q, J=7.2Hz), 5.94(1H, s), 7. 13-7. 36 (4H, m)„ 



5-fc Yn*i/-l-(2-t^>vy^~;V)-l}{-\?7y*^;V-Z-%;Vi$y^^ ! f';\s 
(1.0 g, 4.06 mmolK 9 (0.84 g % 6. 09 mmol) 5$ N,N-^X^" 

10 WAT^; K (10 raL) I#Ts -i y^f/V/P ^ K 

(0.49 raL, 4.47 mmol) SrAP^., Rftfc-T 16 iSWflltt bfc. RfcttSrlBft:* 

^^=10/1-4/1) mT»«U &£6jJigfi&©&JS<b<£& (1.07 g> JR*87%) 
15 &#fc 0 

'H NMR (CDClj) 8 : 0.90(6H, d, J=6.9Hz), 1.40(3H, t, J=7.2Hz), 
2.02(1H, m), 2. 13(3H, s), 3.84(2H, d, J=6.6Hz), 4. 41 (2H, q, J=7. 2Hz) , 
6. 17 (1H, s), 7. 21-7.41(4H,m) e 

###|4 8 [5-^y^h^^-l-(2-^^/W7oi^/V)-lH-t e 7>'-/W3— f/V] 
20 * ? J —JV 
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5— r Vf h *^-i-(2-y 'f-flsy ^-;v)-m-}f'y /-;v-3-* tv-fcvWt^tv 

(1.07 g N 3.54 mmol) OMfcT h7fc Kn77^t (10 raL) fc, 0 j| 
7k£>fby^»7Ar/l^-!7A (0. 13 g> 3.54 mmol) mUKX 2 

B#ra&#Lfc 0 sjs&^t^, jRrtfcaraw- b v t^-timm (2.2s gN 7.08 

5 mmol) *toz.xmMX* 2 B#llS«#Ufc& N ffffi Lfc***«ril» U 

/V=4/l~l/l) fcT**«U **tfe»^©*JBflS^* (0.85 g, JR$S 92%) £ 

l HNMR (CDC1,) 5 : 0.90(6H, d, J=6.6Hz), 1. 92-2. 12 (2H, m), 2.16(3H, 
0 s), 3.80(2H, d,.J=6.9Hz), 4.65(2H, d, J=5.7Hz), 5.64(1H, s), 7.23- 
7.36(4H, m) 0 

4 9 3-(^np^ J-jU) -4— r yzfh ^f^yX7;V7 fc K 




o 



4--ryyb^riX-<^XT^xt K (6.9 g % 38.7 mmol), ftftTyl'S = 
(12.9 g x 96.8 mmol) *5 £ tf- f> P y. * >- (39 mL) " ©fi^tofc^ 0 tJ, 8I# 
T\ ^>WtWl3)J K (4.1 mL x 44.5 mmol) PlfifcT 3 B# 

%tmfc£t®) (5.22 g % iR$60X) £#fc e 

J HNMR (CDClj) 5 : 1.08(6H, d, J=6.9Hz), 2.19(1H, m), 3.89(2H, d, 
J=6.0Hz), 4.68(2H, s), 6.98(1H, d, J=8.4Hz), 7.84(1H, dd, J=8. 4, ■ 
2.1Hz), 7.91(1H, d, J=2.1Hz), 9;89(1H, s) 0 

##M5 0 4--f 97 h {1(2-7 *~A,^/U) (4-7i=;V-l,3-f7)/ 
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—/Hf- (2-7 * —fr^/V) -1, 3-^7 % ^ (0.95 g N 

3.40 mmol) 0) N ( N-^f^;VAT5 K (7 raL) &ffiH* 0 t:, $#Ts tK 
*flS-J-MJ 7 A (60% ?ftti> 0.14 g N 3.40 mmol) fcJUfc, PlfifcT 5 #Pffi 
5 #Lfc 0 OV^t?, 3-(^ P f ^)-4-^f h=3r^yX7;I/fk K 

(0.70 g % 3.09 mmol) *3 itf3 h U 7-^ (0.51 3.40 mnoDttx., 

gi&lcx 16 R#IS$#Lfc 0 ^tt&»ft*?7i'fcT#*U **ii't«&fb£ 

10 (1.43 g> JjX^ 99%) £r#fc 0 

'H NMR (CDC1 3 ) 5 : 1.03 (6H, d, J=6.6Hz), 2. 12 (1H, m), 3.03(2H, t, 
J=7.5Hz), 3.76(2H, t, J=7.5Hz), 3.85(2H, d, J=6. 6Hz) , 4.68(2H, s), 
6.74(1H, s), 6.97(1H, d, J=8. 4Hz), 7. 17-7. 34 (6H, m), 7. 34-7. 43 (2H, 
m), 7. 74-7. 83 (2H, m), 7. 84-7. 91 (2H, m), 9. 82 (1H, s) 0 

15 ###|5 1 (4-^77* Y**S-1-{{{2-y *~;V=.?-;V) (4-7 31 -/Wl, 3-^7 




4->f y^ b^rv'-3-{[ (2-7^-^31^71/) (4-7 a=/V-l, 3-f 7 /^-;W2-^ 
^)7^;]^f;VHvX7;V7t K (1.43 g, 3.04 mmolh *9 J*-** (5 
20 mL) *5ilffh7t Kn77^ (10 mL) <0»£fefc x 0 X, s &WTs T^b* 
7*7" YD 7 A (58 mg N 1.52 mmol) HfflfcT 2 l*WJl#Lfc. 
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tc 0 im&vyXVfr'tiy&txi^yVyyi- (^f-WH^^/l^lO/l 

~i/i) K-o&tiu m&&&<o&m{£&to a. 28 g , &m 88%) &#fc 0 

l H NMR (CDC1 3 ) 5 : 1.01(6H, d, J=6.6Hz), 1.47(1H, t, J=5.4Hz), 
2.09(1H, m), 3. 02 (2H, t, J=7. 5Hz), 3. 70-3. 80 (4H, m), 4. 55 (2H, d, 
J=4.8Hz), 4.67(2H, s), 6. 72 (1H, s), 6.85(1H, d, J=9.0Hz), 7.16- 
7.34(8H, m), 7. 35-7. 43 (2H, m), 7. 86-7. 93 (2H, m) 0 

##^5 2 N-(3-fc Ki?^^7i=;i/)-2-=hn^yfyx/i/3iNyr5 K 

fj. 

%- 

JL ^OH 

A 

o o 

3 t LT, 3-75/7x; b^Sft^ 

MS m/z 295 (MH*) 0 

#%#J5 3 N-[4-(^nn^^/V)-2-^-^y-2H-^n^^-7-^/V]-2-^ hn^< 

I 






A 



a 

N-(3-fc Kndr-J/7ai=/W)-2-^ hn^yf^/^y7 5 K (21.0 g> 71.4 
mmol) (DWk&Wt (8 mL) 4-^oo7t fS^xf/i/ (12.0 mL, 85.6 

mmol) &4>Ll*o;(jq>LT^}re 18 I$fflfc#Lfc 0 £&&&*tM3:&^ 
fc@frfcatI&U 7kvmft'&s RftLT, SMft^fe (14.3 g, 51%) & 

MS m/z 282 (MH*)." . 

5 4 (6- { [ (2-= fn7i =/W) 7. % / } -l-'* 7 7 ^-3- 
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N-[4-(^ n ^vV)-2-^y-2H-^ p * ;V]-2-~ h n^^if ^X/V 

*>T$ K (14.3 g v 36.2 mmol) b 1 M XMtik't' I V (120 mL) 

©»£tt*rsm-c -24 ^m#bfc„ sisajc 1 u ««rap^T*tticLfcii^ 

**«**^*$'*A^ttJMK ^JEE^iiiLT, (13.6 g s 
MS m/z 377 (MH + )„ 

###|5 5 (6- { [ (2-= h n 7 x x;W) ^ 7 5 7 } -1-^ 7 7 ^-3- 
10 4A')Wfm*7-A' 




o 



(6-{ [ (2-= b a 7 */V5fc T ^ ;}-My^77 ^-3-^f /V) g^SI 
(2.84 g N 7.55 mmol) **$J—)V (8 mL) fcSW$"£\ , ^fc^- 

IV (2 mU 27.4 mmol) SriBTLfc. IBTl. ilT' 2.5 NpTO#Lfc 0 

(20%~60ft f^^^/^^rf-V) TlfeKU #£>ft7c: 
HflcfclMfci^-^f-^^feJflSAtT, *Bft;£4fe (1.82 g, Jfc^ 6254) 

20 MS m/z 391 (MH + ) 0 
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###|5 6 N,N-^^/V-2- [(3' -#/l^ /I--2, 6-v*;* ^/V tf 7 *~As-4-<{ M 




4' -fc , 6' ?vHf 7 a ~/V-3-#/W-*/V7* fc K (0. 905 g N 

4.00 mmol) Soil* 2-^PD-N,N-v?if/V7t h7 5 K (0. 748 g> 5.00 
mmol) ©7th> (10 mL) Jg$fc$g&;t7 JJ #A (0.663 g N 4.80 mmol) fcfll 

Mks }&&WkffiVfc B M^V!)^/^7A^oyF^77^- (30»~70X 
mWt^/^/^-fy) T?**«U (0.729 g, M 54%) &H£}fi 

MS m/z 340 (MH + ) 0 

###| 5 7 2' , 6' f;M*-(2-t/V^ U ^-4— f /W-2-^"dr V ^ h *i/) If 




##^5 6i^tT, 4'-t Kndrv/- 2 ',6'-^p{^/Hf7^^/V-3-*/V 

£ LT#fc 0 JfeJ£ 71X. 
MS m/z 354 (MH*) 0 

##09 5 8 3-^n^-l-(2-^c hdri/^/V)-2-^^/V-lH-> f ^ K-/V 
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*#T> 7k^iki-hV$J* (60% 1.44 g> 36.0 ramol) £ 

2-p< ^/U-W-J y K'-A' (6.30 g N 30.0 mmol) <D N, N-S^ ^*/VAT S K 

(30 mD ^ioi:-foinx. N mmw-m^fs mm.-? immmwLtc 0 fcj&m 

5 J^^/W a:—- r/W (5.07 mU .45.0 mmol) *3 iTJtg SMfc-?- 

*A (0.747 g N 4.50 mmol) £Jn;U 70 <C t* 6 «FWJ»i^Ufc Q 

h^77^ (^^-9-^-25% ^^^-/v/^^rf-^) -efjttsi u m^it^m 

10 (6.30 g> HK^ 74%) %mm&ftlW;®k LT#fc„ 
MS m/z 282 (MH + )„ 

###|5 9 3-[l-(2-^ h^^^vV)-2-p<?vWlH--f ^ K-^-3— f/V]^^ 




15 &%M2 tmWzLX^ 3-^D ; E-l-(2-^ hdr^^)-2-^5 L /WlH-Y V 
«k V (3-*/v * ivy * # a y&$> & &jBft;<&fe «r#tfett«» £ U 
T#7c e Jfc* 13%„ 
MS m/z 308 (MH + )» 

#%$|6 0 3-(^y^/W^drt/)-5-t Kn 3f ^ 
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O 



3, Kn (8.41 g, 50.0 mmol) *S 

K (3.57 mU 30.0 mmol) <D N.N-^^f/^AT ^ K (30 mL) 
^ife*y "7^ (4.15 g, 30.0 mmol) %to?Ls &*#ffl&Tx 70 V 16 1$ 

JJAW7A^BYf^77^- (5%~30% ^Sfe^^/U/^drf-^) "t?ffr§g 
U ft»*^A/-^#f-^6,?¥lt*LT, &mfc&Qs (3.56 g, ft* 46%) 

10 MS m/z 259 (MH*)„ 




Kn^r^.lfS^fA' (3. 10 g, 12. 0 mmol) $3 
15 <ktf N-xW^y/n tT/WT^^ (2.51 mU 14.4 mmol) ©^oa'^ 

> (30 mL) tK^T> lV7/\>%-v*?^X/l'*yWtmfr%! (2.22 mL, 

13.2 mmol) fc*TU W»T? 1 B*fflJ*# Rfttt*:*ftU &7k«fcil^ 
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(40 mL) 2,6-i?^^/V7*ci^n^(2.25 g N 15.0 mmolk 

y^H^]J!>A (3.82 g, 18.0 mmolh jS-fcU^ h7^7( h y 7x^$^ 
7^y)^°7^!>A(0) (0.693 g N 0.600 mmol) Sr*Px:fc 0 RJtJttSrT/U.s'V 
. #ffi#s.T, 80 °C -C 15 «8S#Lfc 0 R^ttSr«£E*<tb, »*fc**lHik.. 

^~2o% mm^^/^y-y) vmuLx, 0.60 g% jk^ 87%) 

MS m/z 347 (MH + ) 0 

10 ##006 2 [5-(^^^/V-^-^'»-2',6'-^^^/Hf 7*=/P-3-^]^'; 



5-(^y^;^drV)-2' , 6' fvH? 7 i=^-3-*/VJt?^^ TvV (1. 04 
g> 3.00 mmol) <DTh9K Kt»7?V (10 mL) &Jftfc:jk*flS y AT/l^ - 
15 *A (0.114 g N 3.00 mmol) &4>*-f oflPx., Mt? 2 ftlR 

m#tfc„ KJfcttfcffiB^hy (0.967 g> 3.00 mmol) SrAPx., 

LT, ^Mfcitm (0.934 g, Ift* 98%) Ltifc, 
*H NMR (CDC1,) 5 : 1. 68 (1H, t, J=5.7Hz), 2.02(6H, s), 4. 71 (2H, d, 
20 J=5.7Hz), 5.09(2H, s), 6. 67-6. 75 (2H, m), 6. 99-7. 19 (4H, m), 7.28- 
7.47(5H, m) 0 

6 3 {4-[ (3-tert-y^/V-5-7 a^/WlH-tf? V—tV-l-s <fr) * f-fr] 
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3-tert-zf^jU-5-y^^/U-m-\^ ; 7^—/U (2.0 g> 10 mmolK 4-(^un^ 
f;l/)^y^7/U3-7V (1.70 g> 10.8-nmolK &®k*>Vf;J* (2.76 g, 20 
mmolh *5j;tf N,N-^^.fMM7^ K (20 mL) O^-g^Sr 120 "C "C 2 

77^- (5%~80% Bm^fr/^-V-y) T?Sf$!!tT, ^Mfb^ (640 mg N 
JRap 20%) SrM^^i: UT#fc 0 . . 

X H NMR (CDC1,) 5 : 1.37(9H, s), 1. 68 (1H, t, J=5. 9Hz) , 4. 65 (2H, d, 
J=5. 7Hz), 5. 27-5. 35 (2H, m), 6. 20 (1H, s), 7.00(2H, d, J=8. 3Hz), 7.23- 
7.37(7H, m)„ 

##^6 4 4-({5-(2-7x=/I/xf ;V)-3-[4-( f J) 7^tn^^;l/) 7x = 
/H-lH-if ^-l-^/W^^W^^XT/Vxk K 




[4-({5-(2-7^=/^^>l>)-3- : E4-( b U 7^n^^/V)^^=^]-lH-f y 
;V) ^3-;V)y ^^jv]* # / <-;V (2.00 g, 4.58 mmolh 
(7.00 g, 80.5 mmolh & <fc t^r h 7 fc Kn77> (50 mL) <Dm&tyH 

st^mx- 2 ^Raa^t^o u t-c^ ^jb^^* 

(1. 70g N flX^ 86%) &&&jj£,f| t LTntio 

l H NMR (CDC1 3 ) 5 : 2. 79-2. 87 (2H, m), 2. 88-2. 97 (2H, m), 5. 30 (2H, s), 

6.51(1H, s), 7. 07-7. 13 (2H, m>., 7. 18-7. 33 (5H, m), 7.65(2H, d, 

J~8.3Hzh 7. 79-7. 85 (2H, m), 7.91(2H, d, J=8. 1Hz), 9. 98 (1H, s)„ 

#^0U6 5 S-tert-^^-lH-f ^y— /V-5-*;WVWrt K 
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^-teTt-Zf^^-m-M'y^—JV-^-^/VT^l/B.^^ (4.00 g, 20.4 mmol) 
fcWh7tKB77V (50 mL) (D^W^^Ts fcZHkV ?$.J»T 
= !7i» (800 mg N 21.1 mmol) &4>irf oflP;t N TOT* 1 R#l«#Lfc 0 

5 R^iic«ithp-^+*iiift (7.6 g) *Mz.. ^mm*m\\sit 0 mm* 

WkBLX&btlltmWs -mt^^X^ (10 g N 115 mmol), rb7tKP7 
7^ (100 mL) ©S^ttfc^fiT? 3 tifmnWLtz. *#*&»WU it&fcii 
fcL-camfrfrfc (2.13 g> 69%) fc&tfcighil^ LT#fc„ 
>H NMR (CDC1 3 ) 8 : 1.37(9H, s), 6.65(1H, s), 9. 95(lHi s) 0 
10 ##$|6 6 Z-tQTt--f^-;V-^>-(2-y^^)V^;V)-\}{-\i 0 yV—;V 




###J2 9i^lCLT N 3-tert-^/W-lH-1^7y-/W5-^/WVV'Tt K 
d>fe^Mfl2-a-#lSrilfe^i LT#;/h„ JR» 83% 0 

l H NMR (CDC1 S ) 8 : 1.31(9H, s), 2. 90-2. 99 (4H, m), 5.89(1H, s), 7.18- 
15 7. 33(5H, m) 0 

6 7 4-{ [3-tert-^/U-5-(2-7 cn^/Vic^^)-lH-t°7 A^H 
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3-tert-^^/W5- (2- ~7 cc ~)Vol^- ; v) -1H- 7 (1.57 g, 6.87 mmolh 

fcXiki- h V 7 A (60% 280 mg N 7 mmolh *5«ktf. N,N-^p< 

•TS K (15 mL) O^/fefc 4-(7n^?VV')£&#8M?Vl' (2.29 g v 10.0 
mraol) tr±m.XM^ Ml? 2 l#M»# Lfc, 1 M jfclfcfcS^ 

*gtyto ^SESr^y *^*7A^ov^77^ (5%~4o% gm^/i'/ 

-C^LT, (1.75 g, HX^ 68%) £3t£$:tK&i:LT 

l H NMR (CDC1 3 ) 5 : 1.33(9H, s), 2. 66-2. 74 (2H, m), 2. 77-2. 87 (2H, m), 
3.89(3H, s), 5.24(2H, s), 6.00(1H, s), 7. 00-7. 09 (4H, m), 7.18- 
7.30(3H, m), 7. 93-7. 98 (2H,. mj , . . 

##M6 8 4-{[5-tert-^/U-3-(2-7^-/^^;U)-lH-t°y 7W-1-- < 




##^6 7<Dm&&bt lxs n&tisttvmmik&va (240 mgN 9%) * 

l H : NMR (CDCl,) 5 : l. 26 (9H, - sj, 2: 86-3. 00 (4H, m), 3. 89 (3H, s), 
5.49(2H, s) , 5. 90 (1H, s) ,* 61 91<2H, d, J=8. 8Hz), 7. 17-7. 30 (5H, m), 
7. 91-7. 96 (2H, m)„ ■ 

##096 9 4- { [S-tert-r/f-A^B- (2-7 ^ ~;V^A>) -1H- f 7 — — 
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v>t KP Ktf*(2-* Y**s^h*i*')T/i'$ s s&i-Vy (70% h/i^v 
Wl&s 25 g> 86.6 mmol) MtU l-^f /I/t^?^^ (10.7 g x 107 
mmol) %?TFLfc 0 #b^rt^^ 4-{[3-tert-^/V-5-(2-7ai^/^^ 
• ^-m-^'yV^/V-l-yf ;V] / ^M^B^m^f-^ (1-65 g, 4.38 mmol) £ 
5 0 <C -Oi^ojp^, P*&-C££>£ 1 B#i?sm#L7c: 0 SM^Sr 2MII 

iiLt> 3?jgte£^ (1.40 g, JR* 92%) *n&foWlV9k LT#fc„ 
l H NMR (CDC1 3 ) 5 : 1. 33 (9H, s), 2. 67-2. 75 (2H, m), 2. 78-2. 90 (2H, m), 
5. 26 (2H, s), 6. 01 (1H, s), 6. 97-7. 33 (7H, m) , 7. 77-7. 84 (2H, m), 
10 9.97(1H, s) 0 

###17 0 4-{[5-tert-^^-3-(2-7 3i^/^^/V)-lH-t 0 7 N /-/>-l— ( 




##0)J6 9 fcl^ilfclLT, 4-{[5-tert-^^/W-3-(2-7a^;V3:5 L /l-)-lH-t 0 
15 7>/-yWl-^/l^]^^7W^S#if^^^b^M^^^fett^^ tt# 
fc„ 72%„ 

l H NMR (CDC1 3 ) 5 : 1. 27 (9H, s), 2. 87-3. 02 (4H, m), 5. 53 (2H, s), 
5.92(1H, s), 7. 01 (2H, d, J=8. 1Hz), 7. 13-7. 34 (5H, m), 7. 79 (2H, d, 
J=8. 1Hz), 9.97(1H, s) 0 
20 ###17 1 2,2-^7/V-^-P-3-{[(4-^^^7o:=/V)^/^-/W]^-^ri/}-3- 
(4-- ba7in;V)7 p p^yixf;l/ 
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2,2-^7/^n-3-t Kn^v^-3-(4-= hP7x=/V)yn^yg|if/V (800 
mg v 2. 91 mmol) <D \f V (20 mL) ^^(C p^/Vxy .X;l/*=;^ p ij J? . 
(665 m g> 3.49 mmol) IrlTl, 3 0W^#Lfc o £J&&£S£ 

~4o% mm^M^^-y) -e^LT, mm^m (1.09 gN 99%) & 

'HNMR (CDCl,) 6 : 1.34(3H, t, J=7.2Hz), 2.40(3H, s), 4. 25-4. 36(2H, 
m), 5.98(1H, dd, J=15.8, 6. 2Hz), 7. 20-7. 30 (2H, m) , 7.51(2H, d, 
J=8.5Hz), 7.62(2H, d, J=8.3Hz), 8. 15 (2H, d, J=8.7Hz) 0 
##09 7 2. . 3-(4-T 5 / 7 -2, 2-^7/^^-0 I/p/n'^^c^/v 

" r ii f v/ 

2, 2-i>7/W^-n-3-{[(4-p< ^7^=7W^/V^^/^]^-^}-3-(4-= h ay 
^-/^y'xis^m^/V (1.06 2.80 mmol) ©g^^/V- (30 mL) '; 
iox (50% '^tKiSi,' 0.50 g > ^rin^ tKH^S^T 
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ffMLfc aat&vy ^W7^^v b^77^ do%~5o% be»^ 

/V/-^r^» T**»ISLT, ^J@ft£#J (255 mg N JR* 40%) &ft£&tt:fKto£ 
MS m/z 230 (MH + )„ 

##0ij7 3 (2E)-3-(4-T^y-2-p«^V7zc-/W)T^ U/V&^/W 
H 2 N Ns ^^.CH 3 

O 

feStfKfc* LT#7c b Jfc^ 44%. 
MS m/z 206 (MH + )„ 

7 4 4'-k Kp^ ^-6— < y/n/K^Vt*7x /Vtf ^fifc ^/W 




#%#|4 2t«Lt, 3-^n^-4-^y^D^=¥^S#^^^/^<t^ 
(4-fc Kn^^7*=/W^nv^fe^S^^SrM^^^bT#7t. HX 

^ 64%, 

MS m/z 287 (MH + )» 
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temyttok tttfc. AX* 89%. 

l H NMR (CDC1 3 ) 5 : 1.26(3H, t, J=7.0Hz), 1.31(6H, d, J=6.0Hz), 
3.63(2H, q, J=7. 0Hz), 3.82(2H, t, J=5.0Hz), 3. 89 (3H, s), 4. 17 (2H, t, 
J=5.0Hz); 4.54-4. 70 (1H, m),6. 96 (2H, d, J=8.8Hz), 7. 15-7. 25 (1H, m), 
7.47(2H, d, J=8.8Hz), 7.96(1H, dd, J=2. 2, 8.8Hz), 8.00(1H, d, 
J=2. 2Hz)„ 

&%M7 6 [4'-(2-^ Y*i/^\>**s)-S-j 7 ^-jV-Z-j 




###J4 ±hmW£-\^X, 4'-(2-^i h*i/)-6-jy7x2tf*i/\?7 

^A^3-^^>m^^^^$tm^m^m^fhvtmtLxnito 87% 0 

*H NMR (CDC1,) 5 : 1.24(6H, d, J=6.0Hz), 1.26(3H, t, J=6.9Hz), 
1. 57 (1H, t, J=6. OHz), 3.63(2H, q, J=6.9Hz), 3. 82(2H, t, J=5. 1Hz), 
4. 17 (2H, t, J=5. 1Hz), 4. 36-4. 50 (1H, m), 4. 66 (2H, d, J=6.0Hz), 
6..96.(2H, d, J=9.0Hz), 6.97 (1H, d, J=8. 1Hz) , -7. 23-7. 30(1H,. m) , 
7.32(1H, d,- J=2. 1Hz), 7. 48(2H, d, J=9.0Hz) o 
&%M7 7 4' -(2-^ h*is)-6-4 V 7* P \f? 




(0.90 2. 72 mnrol) *3 «t T^Zl ifeifb^r (2.7 g N 31,1 minol) ©7>7t 
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Kn77V (40 mL) &m*Mm.V 2 l*flMM*Lfc. *J&4*«r«SU Mm* 

1^-^=1:19-3:7) fcffrU ^Sft^* (725 mg) £4&&$M£ii t LT#7c 0 HX 
- $ 81%. 
5 MS ra/z 329 (MlT), 

##M7 8 3-^0^-4-t KP^r;/-5-(2-^^/V7 e D^-2-a:>'-l-^/W)^S 
#»^^33J:t^ 4-fc Kn^i/-5-(2-^^/V7 B D/N°-2-^^-l— f^)ggfi? 




o o 



1 0 3-^ p *-4- [ n ^°-2-^ y-1-^ /V) £ JMBM ^ 

(12.5 g N 43.8 mmol) *S«fcT>* N, N-^^VKT^ JJ ^ (15 mL N 94.3 mmol) <D 

u&m* 240 r -e 2.5 ^mmwLtc 0 ^mm^mm^^x^^L, %m. 

15 ^=l:19~l:4) fcttU &Jg<b-£fcfc#fc. 

3- ^P*-4-t Kn =¥V-5-(2-^ f /W^M^ fvw 

(4.1 g, Jfc* 33%) o 
l H NMR (CDC1 3 ) 5 : 1.74(3H, s), 3. 42 (2H, s), 3. 89 (3H, s), 4. 72 (1H, 
br s), 4. 87 (1H, br s), 6.01(1H, s), 7.78(1H, d, J=2.0Hz), 8. 07 (1H, d, 
20 J=2.0Hz) o 

4- t Ko *is-B-(2-t s 7-;i'7°ti/<-2-^y-i-J/i')£&&&* f-fr 

mk&mto (1.25 g, 14%). 
MS m/z 207 (MH + ) Q 

##0ij7 9 4-[(4-^^/^^^/W^^v-]-3-(2-7«^/V^ P n^-2-^V-l--f 
25 /lOSfeMSMfw 
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##0H 7 ^I^SHCL-^ 4-fc Kn^rV-5-(2-^^7"o^-2-^^-l->r/W) 

5 MS m/z 311 (MH*),, 

##08 8 0 {4-[(4-^^/^V^V)^-dr^]-3-(2-^^/^n^-2-^V-l- 




io ^-2-^v-W/v)^s#^^^/^fe*M{b^*^JIfeft^t Ltlt 

fc* 73%„ 

*H NMR (-CPCI^.S : 1. 49(1H, t, J=5.8Hz), 1.72(3H, s), 2. 36 (3H, s), 
3.39(2H, s)', 4.60(2H, d," J=5. 8 Hz), 4. 67 (1H, br s), 4.79(1H, br s), 
5.04(2H, s), 6.90(1H, d, J=9. 2Hz) , 7. 15-7: 40 (6H, m). 
15 ##0l|8 1 4'-(^ h*So*> -2', 6' -Vff-tWy^-fr-Z-jjjV/W? 
t K 
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£ LT#fc. IK* 32% 0 
. MS m/z 271 (MH + )„ 

5 ###|8 2 7-^0^-2,2-^^^-2, Kn-l-^'/77V-5-*^# 



(4.1 g N 14.4 mmol) *3 itfH? WIS* !7^f v^fvW^— 7VV#gft (2.0 mL N 
10 15.8 mmol) <D h/W^^ (30 mL) 100 t t 90 #M!Jl#Lfc. 

i/y UtftVjjy n-r (@t^^:^^f-^=3:97~15:85) 

#l s ss^^« (3.05 gN ik* 74%) ^ifeyyx^i-uifc. 

15 MS m/z 286 (MH + ) n 

#%0J8 3 7- [4- (2-^ h^i/J- h^i/)7i=/l']-2 ) 2-^^f/V-2, 3-^t K 
n-l-^^i/^^^-S-^/W^^^^^/V 



##0tf4 2 £P«UcLT % 7-^D^-2,2-i>^^/W-2,3-^fc 

20 7 ^-B-fl/l'jtfi'iM ^VKj3«ttf [4-(2-x h^-^ f^i/) 7i=/V]#oyi 

d>kil®ft;^&it£$ttfc,§£ LT#fc 0 IK* 79* 0 
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MS m/z 371 (MH + )„ 

P-l-'<y)/77y-5-^l'}^^^;l/ 




5 ###|4 4 £|^£Sfc:UT, 7-[4-(2-^ h*i/*- h =^ V) 7^=/W]-2, 2-^^ 
ftftiUlfc. ft* 98X„'.' 

l H NMR (CDC1,) 5 : 1. 25 (3H, t, J=7.0Hz), 1.50(6H, s), 3. 04 (2H, s), 
3.62(2H, q, J=7.0Hz), 3.81(2H, t, J=5. 0Hz), 4. 16 (2H, t, J=5. 0Hz), 
0 4.62(2H, br s), 6.97(2H, d, J=8.8Hz), 7.11(1H, br s), 7. 24 (1H, . br s), 
7.65(2H, d, J=8.8Hz) 0 

##M 8 5 7- [4- (2-3i h drv/^ J> 7*=/V]-2, 2-v^ f/W2, 3-^t K 




5 0^m7 7 tmm^LX. {7-iA-(2-^h^^h^y)y^^^]-2,2-'J^ 

fei^*iU#fc, flX* 89*. 
MS m/z 341 (MlOo 

* ' • 
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i 

CH 3 




^wsotrnm^x. ^yp/^T%y^^ 3-(^n/f^)-H 

72%. 

5 l H MR (CDCI3) 5: 1.04(6H, d, J=6.6Hz), 2. 11 (1H, m), 3.61(4H, s), 
3.65(2H, s), 3. 79(2H, d, J=6. 6Hz), 6.90(1H, d, J=8.4Hz), 7.17- 
7.36(6H, m), 7. 37-7. 45 (4H, m), 7. 73(1H, dd, J=2. 1, 8.4Hz), 8. 15(1H, 
d, J=2. 1Hz), 9. 90 (1H, s)„ 

##0||8 7 {3-[(^^75;)^f/l/]-H 
10 — 




J H NMR (CDCI3) 6: 1.03(6H, d, J=6.6Hz), 1.47(1H, t, J=5. 7Hz), 
15 2.09QH, m), 3. 59 (4H, s), 3.64(2H, s), 3. 70 (2H, d, J=6.3Hz), 4.62(2H, 
d, J=5. 4Hz), 6. 79 (1H, d, J=8. 1Hz), 7. 14-7. 34 (7H, m), 7. 38-7. 44 (4H, 
m), 7. 58 (1H, d, J=2.4Hz)„ 
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##M8 8 Z-[{2,2-*J*<5-;v*; y x-1 (2H)->f * 9vKh4-W V*7 Y**/ 




H,C CH, u 
#f^5 0i^i|CLT, 2, 2-^p«^/U-l,2-^t Kn3V j; ^fcitf 3-(^ 

T#fc„ ifc** 83%„ 

l H NMR (CDC1,) 6 : 1.12(6H, d, J=6.,6Hz), 1.39(6H, s), 2.23(1H, m), 
3.92(2H, d, J=6.6Hz), 4.48(2H, s), 5.47(1H, d, J=9.9Hz), 6.10(1H, d, 
J=8.1Hz), 6.32(1H, d, J=9.9Hz), 6.54(1H, m), 6. 82-6. 92 (2H, m) , 
0 6.98(1H, d, J=8. 1Hz), 7. 72-7. 81 (2H, m), 9.77(1H, s). 




H,C CH, 

##^15 lkmmzLX, 3- [(2, 2-i?t^/v*y ]} i/-i(2K)-j ;u) 
ffc$ 91X„ 

'HNMR (CDC1,) 5: 1.0? (6H, d, J=6.6Hz), 1.38(6H, s), 1.42(1H, m), 
2. 18 (1H, m), 3.83(2H, d, J^6,6Hz), 4.47(2H, s), 4.49(2H, d, J=4.5Hz), 
5v45(lfl, d, J=9.6Hz), 6. 15(1H, d, J=8.7Hz), 6.30(1H, d, J=9.6Hz), 
6. 62 (1H, m) , 6. 81-6. 92 (3H, m) , : 7. 17-7. 24 (2H, m) . 
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###1 9 0 3- [(3, 5-i?-tert-y^V-lH-tr7 % /-^-l-Y^)^^]-4-^ V 




###J5 0 ^iifclLT, 3,5-S?-tert-^/U-lH-hT9^*-/^*3«ttJ« 3-(* 

T#fc e ft* 90# o 

MS (ESI+): 371 (M+H) 0 

###|9 1 2- (4-^0^-3, 5-^?t^/Vy^y^i/)-6-^^^^}} 




10 tK^^MJ^A (0.23 g> 5.81 mmol) <DJ>?;— )V (50 mL) 4- 
yp^.S-^Wi;-/!/ (1.17 g N 5.81 mmol) SrAP^-s MT! 10 # 

tt (1.30 g) &#fc 0 #^T\ 2-^P*-6-^^H^yi?y (1.0 g, 

5.81 mmol) :fc£t^&* (11 mg N 0.17 mmol) <DUSm% 185 *C \Z.X 1 B# 

(1. 25 g, IR^ 7454) &#7t, 
MS (ESI+): 292 (M+H), 294 0 
20 ##0ij9 2 2',6'-^^^/W4'-C(6-^^t e !Ji?y-2— f/V)^-^^]^7*^ 
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H 3 C >T O ^-^ ^CH 3 

T#^ 0 Jfcs£ 94K„ 

MS (ESI+): 318 (M+H)„. 

##0*9 3 2-^n^-5-(2-x f^S-oc h ^i/)-l, 3-v^ ?vl^<^if V 




^1 8£im&tCLT\ 4-7n^-3,5-^^^7ccy-^*3«J;Ut 2-^ u 

n^/u ai.^,v ^~TJUfrtb&mfc&®%m&mtf;V>>b UT^fc ft* 98% 0 

D MS(ESI+): 274 (M+H) 0 

##09 9 4 [4- (2-3i hdr-^oi h*ris) -2,6-^^f/l/7i=;l/] tfn^H 

QH, OH 

jV "oh 

\^ ^CH, 
2-7n^E-5-(2-3i h^Vni h^p-»-l,3-i?p»^-/W<^-tfx (10. 0 g> 36.6 
mmol) ©?>7.tKn77y (100 mL) -.78 »#T n-Zf^JV)}^ 

t&^V^-mm (1.6 M x 25. 1 mL N 40.2 mmol) *MZ-ft 0 SJStt^RftiC 
T 30 #ffi»#Lfc&, ^^gghy^y^ntVV (10.5 mL, 45.5 mmol) £;&|J 

x., ^ia*-c#ta$^rt^, ? b#'i?b&#l*: 0 u (20 «d *• 

ftAftHfiio«JB^«.(5.9 g> JR* 68%) 

*H NMR (CDC1 S ) 5 : 1. 24(3H, t, : J=7.'0Hz), 2. -36(611, s), 3.60(2H, q, 
J=7. 0Hz) , 3. 77 (2H, t, J=5. 0Hz) , 4. 09 (2H, t, J=5. 0Hz) , 4. 52 (2H, s) , 
6.58(2H, s) 0 .. 
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3-^n^e-4-p< h^^SW^^^/V (0.90 g> 3.67 mmol) > [4-(2-^h^ 
5 i^x| ^i/)-2, f ;V7i=;V]^n (0.87 g> 3.67 mmolh MJ * 

(i^^y^Tir 7^*^(0) (0.13 g, 0.15 mmolh 2-&%/? 

n^^rv^/V^^^^ /) }fy^=-;V (79 mg N 0.22 mmolh D V 9 & 

(1.56 g N 7.34 mmol) &&XIYfr^y (20 mL) ©tS^*^#H^T 

90 °c \z.x is ^m#tfc 0 r^^sp^, *®%>*m®Lxm%, mm 

(0.71 g, ft* 54%) &Wt a 
MS (ESI+): 359 (M+H) 0 

###|9 6 [4'-(2-o: h^>yai h^V)-6-7« h 3^-2' , 6* -V * f/H?7s = 
15 yW3-^f ;u] ^ ^ / — ;V 




#^j2 8iPiiat, 4'-(2-oz h ^r^ K^^)-6-p< h dr^-2' , 6' -V t 
100% o 

20 MS (ESI+): 331 (M+H)„ 

###|9 7 2-(4-7 f P^E-3,5-v?p«^7^/^r:X) 7 6-^ h * ^ fcT y ^ 
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MS (ESI+): 309 (M+H),.311„ 
##«R|9 8 

4' - [(6-^ h*cis\?V W-1-4fV) V]-2' , 6' f/Hf7x=;W3-^7/l/ 




MS (ESI+): 334 (M+H) 0 

^9 9 4'-{[tert-^^(^^^/V)^y/>]^^^}-2' ,6 , -^^^/Vlf7 
^=/v-3->&/w5/Ux t K : 




4'-t Kndri/-2' ,6' -^ ? ^^ L /l^lf 7^^/l'-3-^7/W^/W7 !f t: K (9.0 g^ 39.8 

mmol) *3j;tM $ /y (2.98 g x 43.8 mmol) <D N.N-^^fM/l'AT^ 

K (100 mL) MM.9tWT, tert-^^jV^^/U^ uni/y-y- (6.6 g % 

43.' '8 mmol) £Jn;i£}&fcT 4 B#ftlii# Lfc. KJ&#£f£l|iii?vWCT^ U 
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ktibsiu n&mvwmmik'&M (10.5 g , w m) 

• X H NMR (CDC1 3 ) 5: 0. 25 (6H, s), 1. 02 (9H, s), 1.97(6H, s), 6.62(2H, s), 
5 7.44(1H, dt, J=l. 5, 7. 5Hz), 7. 59 (1H, t, J=7. 5Hz), 7. 68 (1H, t, 

/ 

J=1.5Hz), 7. 86 (1H, dt, J=l. 5, 7.5Hz), 10. 06 (1H, s)„ 

##0U o o (4'-{[tert-^;^(^p<^/^) ^y/^]^^v'}-2^6'-v f ^^^ 
tr y ~/u-3-s ( jv) / $ ; — ;v 




OH 



10 ###J5 1 tmm^X. 4'-{.[tert-^^(v ? ^^)^y/U]^-=3rv'}- 
#fc 0 JR* 89fc 0 

L H NMR (CDC1 3 ) 8 ' 0.23(6H, s), 1.00(9H, s), 1.96(6H, s), 4.73(2H, s), 
6.58(2H, s), 7. 07 (1H, d, J=7. 5Hz), 7. 13 (1H, s), 7. 32 (1H, d, J=7. 5Hz), 
15 7.40(1H, t, J=7. 5Hz)„ 

##091 0 1 (2E)-3-(4-7^-2-7;^o7x=;k)7^ J? /HB tert-"/^ 




20 tert-^^fe^M<b^%^fe^i LT#fc 0 Jfc* 80% o 

1 H NMR (CDCI3) 5: 1.52(9H, s), 3. 99 (2H, s), 6. 26 (1H, d, J=16. 2Hz), 

6.31-6. 45 (2H, ra), 7. 30 (1H, t, J=8.4Hz), 7. 62 (1H, d, J=16. 2Hz) 0 
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1 0 2 3-(4-T ^ J-l-7 JVirxi? =.~)V)-?u;^s& text-^J-jV 




###|2 lil^iiat, (2E)-3-(4-T^/-2-7/^n7ai^)r^ V )V 

5 MS (BSI+): 240 (M+H)„ 

###11 0 3 3-(2-7/V^"P-4-{[(2-= f07x^)^*=;V]7^;}7 




>CH 3 
O CH 3 3 

##^2 2 ^IrJ^^LT, 3-(4-T^/-2-7/V^-nVai=/^)7 P n^ 0 V^ 
10 tert-y^i»6>*Jl^**^<-^afi|jf#i: Lt#fc 0 JK* 77X 0 

l H NMR (Cbci,) .5: 1.38(9H, s), 2.48(2H, t, J=7.8Hz), 2. 85(2H, t, 
J=7. 8Hz) , . 6. 86 (1H, dd, J=2. 1, 8. 1Hz) , 6. 98 (1H, dd, J=2. 1, 10. 8Hz) , 
7. 10 (1H, t, J=8. 1Hz), 7.61(1H, m), 7. 71 (1H, m), 7.87(2H, dd, J=l. 5, 
7.8Hz) 0 

15 ###11 0 4 3-tert-7'^-l-{4-[(^ Y**S* \&%/) U-jV^WA^- 




O ^-CH, 
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3-tert-^^/V-lH-t°7y— tV-*-lJ A/i&'y&P-l' fl< (3.00 g, 15.3 mmolh 
[4-(^on^f;V)7x^]^^;-;> (2.50 g N 16.0 mmolh ^#y!7A 
(2.11 g, 15.3 mmol) *5£tf N, N-^^ 5 K (40 mL) OjS^ft* 

. 70 t f 3 B3MB»#Lfc. RJ&S^&toicSrJgx., ftlxf/WTJjtliitfc, ft 

Jfc:f*ft*r#fco ^btlfc^ft^&itf N-xf;^yyp!f;U7^y (8. 0 mL, 
46 mmol) (Dfl>7t Ko77V (50 mL) Jgttte* n n ^ ^^VV T 
/V (4.40 mL % 46.3 mmol) £ 0 "C T?Jq tit' 1 BfeM^bfc„ 

2S^Sr«aSb, ^^^W7A^o-7>^77^- (30% 
10 /V/^^rf-V) Tff^LT, (1.95 g, JR* 35%) &&£ifctfc^t 

LT#fc e 

X H NMR (CDC1 3 ) S : 1.31(3H, t, J=7.1Hz), 1.32(9H, s), 3.39(3H, s), 
4. 26 (2H, q, J=7. 1Hz) , 4. 54 (2H, s), 4. 68 (2H, s) , 5. 70 (2H, s), 6. 71 (1H, 
s), 7. 15-7. 33 (4H, m)„ 
15 ###J1 0 5 (3-tert-^/W-l-{4-[(^ Y*^* Y^^t^tV^WM- 
lH-tf 7 /1^-5-^/W) * / — 7V 




OH 



3-tert-7*^/W-l-{4-[(^ h^ri^ h * ^M^/W-lH-fcT? 5/- 
/V-5-^/W^^j:^ (1.95 g, 5.41 mmol) (D^rhyt Kb7?V (20 mL) 

20 0 l?7j<:*{k;y ^!7^T/V^^!7A (0.26 g, 5.5 mmol) ' SrflUifcgK 

*m."C 30 ^B8«^Lfc-„ (10 mL) £ g&fni&teT^ 

*=17A**« (1.0 mL) WtJjLfcSftSrilSiJLfc. «tt&»»Lfc 

^ »it«ri/!J *^7A^ n-r !>^77-f- (50% H^t^/v/^f-^) 
T'iStT, ^®<fcl^ (1.45 g> IfcSfS 84%) LTUfc. 

25 l H NMR (CDCI3) 5 : 1. 32(9H, s), 1.57(1H, t, J=6.0Hz), 3. 39(3H, s), 

4.49(2H, d, J=6. 2Hz), 5. 55 (2H, s), 4. 68 (2H, s), 5. 36 (2H, s), 6. 10 (1H, 

s), 7. 05-7. 13 (2H, m), 7. 24-7. 33 (2H, m) 0 
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(3-tert-^/P-l-{4-[(p< h ^rix) ^WM^/W-IH- t°y V— 

5 /W5-'1 > /!/■) $ J "—As (1.45 g N 4.55 mmolh 7i;-/V (0.47 g N 5.0 

mmol) iH.Wy'ff'A'ftxyjy (2.27 mL % 9.11 mmol) ©fh7kKn7 
7V (70 mL) ?8Jfck 1,1' HfV&XAttf (2.30 g, 9.12. 

mmol) fcJn*. % £i&T 2 B#ffliI#L*: 0 KJ£&J££»lfi U »Sftlc^y^ 

10 p*^7a^yK77^ (30% mm^f-^x^-t^) x-mmLx s 

m&mftto (1.66 g) 
#£>;}x (1.66 g), ft&gg (0.2 mL) *3«k * / -/W (20 mL) O 

15 ISSr^y^y/^yA^ n-r hi/y^^- (50% &&^;V/^*W) -?» 
«UT, *'|I<fb-£& (1.35 ; g> 85%) Sr«lfe»jR*i: LT»fc 0 
*H NMR (CDCl,) 5 : 1. 34 (9H, s) / 4. 65 (2H, s), 4.83(2H, s), 5. 37 (2H, 
s), 6. 21 (1H, s), 6. 80-7. 10 (5H, m), 7. 20-7. 34 (4H, m)» 

1 0 7 4-[(3-tert-7*^-5-{[4-(pt h *i/ *ls*?A/\** 




O 

128 



WO 2005/087710 



PCT/JP2005/004872 



3-tert-^/V-5-t Kp 3f^-lH- My (5.00 35.7 mmolK Ar{"f 

7- A?) (17.2 g\ 74.9 mmolh &»;frJJ£.* (10.5 g % 
76.0 ramol) fc«fctf N, N-vM f;V$;VA7 5; K (50 mL) (DUG®)* 60 t: *C 

/V*7A^n7f^77^ (30% ^^^/^dri^V) t?f*»U ^JSflS 

(6.90 g> Jfe2|& 44%) LT#fc e 
mp 93-94 1C 0 

1 0 8 4-[(3-tert-^^/W5-t Ko drv'-lH- My V—)V-\-' f tV) * 7 

10 



4-[(3-tert-^^V-5-{[4-(^ h *$o&/M?=/l')^i'$^];fr**;'}-lH-tf 7 
7*— T/W ^Tvl"] (6.90 g, 15.8 mmolh 10% /<yi?$ 
A-^Hf (50% 0.35 g) fc"J:0fh7t Ka77^ (50 mL) (Dfe-k 

15 t»^7Km#ffl^T (ajftff), Sfit? 1 Bfejf#Lfc. AM&fcifig'JU ^bttfc 
)tflK*J*£E&ttU JMHfcfc* (3.70 g> ft* 81%) %m&%i&kLTmc 0 
mp 161-162 'Co 

###J 1 0 9 4-{[5-(^^/V^-^V)-3-tert-^5 L />-lH-t°7 



4- [ (3-tert-:7*?vW5- 1 K n * iy-lH- M 7 y*— /P-W jv) * 7*1 £JMtt 
^fvV' (2.00 g N 6.94 mmolh JkfoO&As (0.91 mU 7.7 mmolh JJ 
17 A (0.96 g N 6.9 mmol) *5<fctf N.N-^^f/l/^AT^ K (25 mL) (OWtk 




o 




20 
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mmfc&va (2.14 g , jr* 8i» *n&mftysk Lx#fc 0 

l H NMR (CDClj) 6 : 1.29(9H, s), 3.90(3H, s), 5.0l(2H, s), 5. 19 (2H, 

s), 5.49(lH,s), 7. 00-7. 37 (7H, m), 7. 92-8. 00 (2H, m) c 

##09 110 (4-{[5-(^<y^/^^i/)-3-tert-^^/WlH-f ( 




4- { [5- {^Wfl/Hr**/) -3-tert-^^/k-lH- fcf y /U] * £ 

AMMTv*' (2.14 g> 5.65 mmol) ©fh7t:Ko77V (20 mL) 
0 t: ^TMtfcJJ fn7M=^ (0.27 g, 5.7 mmol) SrJPfcfcfK gift"? 
30 ftffl%LWLtc 0 Rfcm&Vd^? ;—Jls (10 mL) £ HfttfiftT^^A • 
(1.0 mL) «rJn* % tfWLfciafrfc»WLfc. ««*«<ttfcgl N 

(50% ^i^/iV^I^) 
Ut\*JHffcfr* (1.97 g, R* 99%) lrilfe»^iLT#fc 0 
X H NMR (CDC1,) 5 : 1. 28(9H,-. s), 1. 77 (1H, brt), 4. 62-4. 70 (2H, m), 
5.00(2H, .s), 5. 13(2H, s), 5. 47(lH, s), 7. 08-7. 38(9H, m) 0 
##09 111 (3-^ f *r V-l-p* ^tV-m-Vyi/^-JV-S-j —}V 




3-^ Y*i/-l-t^/V-m-V7)/^;V-S-%A,tfls&t?-;V (2.03 g/ll.9 

mmol) ©Th7tKP77y (20 mL) 0 <C T^ft U A7/V^ = 

*A (0.57 g> 12 mmol) £jbn;t£:&, ^?fC.30 #JW&# Lfc. . KJ&&£^K 

(10 mL) ^'tt»«[ftrV*=^A*ftF» (2.0 mL) fcJD*., tfffil/ 
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tzm&*m%\Ltc 0 nmz^v*?** v??? 

(mm^/is) ttitT, mmi^m a. 67 g , nx^.98%) fc^?^ 

. 'H NMR (CDC1 3 ) 8 : 1.94(1H„ br t), 3. 74 (3H, s), 3.85(3H, s), 4.57(2H, 
5 d, J=4. 6Hz), 5. 60 (1H, s) 0 

112 4- [ (3, 5-^-tert-y ^VWIH- f 7 ;V) * fflA 



H3C CHj 

3, 5-^-tert-^^/U-lH-t°7)/— A/ (1.00 g, 5.55 mmol) <£> N,N-^^^/> 
10 */W*T^ K (15 mL) *Jfcte*JfrT. 7k*flrt-MJ (60% jftft N 0.27 g N 



^ (1.40 g, 6.11 mmol) *Mz.s tit l HfeUK#Lfe. KJfc»'fr*te*& 
MtL, tfffflLfcHfr&tt&U &&LT X mMik&M (1.78 g, Jfc 

^ 98%) fcftfefeftfcLTfcfc. 



###J 113 {4-[ (3, 5-*J-teTt-7* s ?->V-m-\?7 9—;V-\-s(;V) * =f-M 7 x. 
~M * * J -;V 



H,C CH, 

4- [(3, s-^-tBYt-y*^jv-m-\f7 v*—>\>-\-4>V) * ^vv]£S#l8f.?* ^-jv 

20 (1.72 g, 5.24 mmol) Ox f 7 fc KB77^ (35 mL) 0 X*fcM{£ 

IJ^ioT/V^-^A (0.25 g N 5.3 mmol) SrJUitfc^ 30 £f^jt# 

UfCo SfSi^l^^^/> (10 mL) i ttSJiftftr^*^^^*^ (1.0 

*7A^7^ 7 7^ (50% ^^^/v/^^^) ■C»3HLT > *SMt 
25 ft® (1.28 g> JR* 81%) &m&&&kvxwt 0 




6.8 mmol) fcfl!*.*:. **©38£#»T bfcft, 4-C/p^ f^)SIfi^ 



15 mp 135-136 t3 0 




WO 2005/087710 PCT/JP2005/004872 
rap 121-122 'Co 




1-^op-2-i (5.90 mL x 54.3 mmol) jo«fctf 3, 5-v 5 ^ fvW« 

^if^;*— (5.00 g N 36.2 mmol) <D N, N-v> f/V*/VA7 5 K (140 
mL) ^ftfl|#T> «»*JJ»^A (5.50 g s 39.8 mmol) 3 t7{b# U 

!7A (0.90 g N 5.43 mmol) SrJB^L, 80 <C T? 5 ^^»#L^ 0 

(^drf-^~^^rf-W^SI^^/V=10/l) -cmMLX, «JS{b^ (5.80 g, 
3*76%) £LT#fc„ 

Ml NMR (CDC1,) 5: 1.20(3H, t, J=7.0Hz), 2. 28 (6H, s), 3.09(2H, t, 
J=7.0Hz), 3.5K2H, q, J=7.0Hz), 3.61(2H, t, J=7.0Hz), 6.81(1H, s), 
6. 99 (2H, s)„ 

#%^1 1 5 2- [ (4-^3^-3, f /1/7 x ft] xf ^ *.=f-)V a:— 




2-[(Z,5-i^^^;uy^^/u)^]^/u ^—TJU (2.69 g N 12.8 

mmol) (Dm& (60 mL) gi&&#T, (0.68 mL, 13.2 mmol) <D 

mm (30 mD ®m*®<>< ui:^TLfc 0 a^sr^ikiT 2 ^raa^tfc 
u &7M«iH-fy $j»-?&)m* ftmmmLtco ^vu*^7A^ 

•7^77^- (^^-^-^wsm^/^o/i) •cffi^LT, SJSft; 

£4fc (2.41 g N 65%) ^ffii^ifCft. 
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*H NMR (CDC1 3 ) 5: 1.20(3H, t, J=7.0Hz), 2. 38 (6H, s), 3. 08 (2H, t, 
J=7.0Hz), 3.5l(2H, q, J=7.0Hz), 3. 60 (2H, t, J=7. 0Hz), 7. 08 (2H, s) e 
&%mi 16 4'-[(2-^ f^^^/W)^^-]-2',6'-> ? ^^/Hf7 3 i-;W3-^ 



5 




2- [ (4-^ a ^6-3, 5-i>^ f ^7 1 = f t] ^—TtV (2.41 
g N 8.33 nunol) $$&Xfi (3-tfc/l^ ;\<y a (1. 37 g N 9.16 mmol) 

4r 2 M &»7"MJ !7A7K^ (24 mL) N (8 mL) *3 «k tf Y V 

(24 mL) T/Us^WftUUK T h7^(bD 7x=/^ 

10 ^7^y)^7^!>^(0) (0.48 g> 0.42 mmol) $rJH*.fc. SJtSttSrT^^^ 
#ffl^Ts 80 ID' T« 16 #WI»#Lfc. mM*nW&, SJfettfcttSl*** 

^=10/1— «¥^wbn»*^a«5/i) tiiLT, mmc&m d.oo g , Ax 
15 * 38%) &m&mftv>ik u-c#fc 0 

*H NMR (CDC1 S ) 6 : 1.23(3H, t, J=7.0Hz), 1.99(6H, s), 3. 15 (2H, t, 
J=7.0Hz), 3.55(2H, q, J=7.0Hz), 3.67(2H, t, J=7. 0Hz); 7. 13 (2H, s), 
7. 38-7. 46 (1H, m), 7.61(1H, t, J=7.6Hz), 7. 64-7. 70 (1H, m) , 7.84- 
7.92(1H, m), 10.06(1H, s) G 
20 ###J117 {4'-[(2-J. b^i/^/W^]-2',6'-^p«^-/Hf7 3:=/k-3- 




4* -[(2-^ hdrv/ac^/U)^^-]-2',6' -i^fvVtf? a^/lz-S-tf/W^T* fc K 

(0. 97 g % 3. 10 mmol) (Pr h 7 fc Kb 7 7 V (4 mL) h*9J*-A/ (2 mL) <£> 

25 0 r g#Ts **ft*!>*7-MJ !7A (0.07 g N 1.59 mmol) £ 
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•an*., mm.-? 10 &w«#Lfc. Kjfe»tt«rtte**ufc« % Tm^mtry ' 

(0.94 g, 4X2$ 96*) LT#fc. 

X H NMR (CDClj) 5 : 1.22(3H, t, J=7.0Hz), 1.72(1H, s), 1.99(6H, s), 
3. 13 (2H, t, J=7.0Hz), 3.54(2H, q, J=7.0Hz), 3.66(2H, t, J=7.0Hz), 
4.73(2H, s), 6. 99-7. 16 (4H, m), 7. 30-7. 46 (2H, m) 0 
##011118 l-^f-6-^T;*^ n[2. 5]^-^^^ 




IHfl^Tiia^ hV *f-?v*jvfr*ry~t? & a— (37.1 g> 

165.1 mmol) <Di?t ^frXtV***/ K (120 ioL) MMmZlkmiki- h V & 
(60% 6.10 g, 152.4 mmol) Sr^o < V bUd*. 1 l$WJ»^Lfc« % X h 

7tKn-4H-ftl^7y-4-ty (14.8 g x 127.0 mmol) OS?^ ?vV*/Ms3r 
(60 mL) #tt«r 20 #j&>#T»TLfc. 14 

*T?*i*U i^lltbP »BE»*gbfc. »**&*-?ftCL 

#&*vfc***^*^**^**K ^m^m (8.22 g, 

HX^.50« .>ilfe^^t LT#^ 0 • 

l H NMR (CDC1 3 ) 5 : 1. 69-1. 82 (2$ m), 1. 93-2. 09 (2H, m), 2. 56-2. 73 (4H, 
m), 2. 85-3. 01 (2H, m) e 

&%mi 1 9 4'-[(4-t KP^>ff7t Kn-2H-^^-f7^-4— T/V)^ 
f]-2' , 6' -i?* ?~}\>\f7 *~;V-2-% jrV/Wft K 
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l-^-^f-6-^T^t°n[2. 5] (6.33 g N 48.6 mmol) *5 J: t)« 4'-fc 

Kb*'/-2' , 6' fA'lf 7x=>l^3-A^/<A^ f t K (10.0 g N 44.2 mmol) 
<D N,N-i?^WM7^ K (150 mL) ^2&^#T> 
(6.11 g % 44.2 mmol) «ri)P^ 100 °C T? 12 P#ra»#Lfc 0 

A/i-y^fcJD^I&JMb***:. »*«rilftbT, mmik&V>) (12.3 g, Jfc^ 
78%) -LT#fc„ 

l H NMR (CDC1 8 ) 5: 1. 77-1. 91 (2H, m), 2.00(6H, s), 2. 06-2. 16 (2H, m), 
2. 19 (1H, s), 2. 42- 2. 53 (2H, m), 3. 04-3. 18 (2H, m), 3. 81 (2H, s), 
6.69(2H, s), 7.41(1H, dt, J=7. 5, 1.5Hz), 7. 59 (1H, t, J=7.5Hz), 
7.66(1H, t, J=1.5Hz), 7. 87(1H, dt, J=7. 5, 1.5Hz), 10. 05 (1H, s) 0 

2 0 4-({[3'-(t Kn^rv/y *}-)V) -2,6-^^ ?vH? 7 a.^/W-4-^^] 
^-^v/}^ h7t KP-2H-^^-t°7^-4-^-— /V 




##0U 1 7 iHTOcLT, 4'-[(4-fc KndrVx h7 t Ko-2H-^^-t'7 
y-4— f/v)y. h^^]-2',.6'-^y f-jvyfyzc^v-z-ijjv^wfM K*»fe*jBfls 
^««r*lfejie&i LT#fc 0 ft* 100*. 

'H NMR (CDC1 3 ) 5: 1.70(1H, t, J=5.8Hz), 1. 76-1. 90 (2H, m), 2. 01 (6H, 
s), 2.05-2. 16(2H, m), 2.20(1H, s), 2. 40-2. 53 (2H, m), 3. 03-3. 18 (2H, 
m), 3. 80 (2H, s), 4.73(2H, d, J=5. 8Hz), 6.67(2H, s), 7. 02-7. 09 (1H, m), 
7. 12 (1H, s), 7. 31-7. 37 (1H, ra), 7. 41 (1H, t, J=7.4Hz) c 
##0111 2 OA 5-(2,6-^f;l/7i=;V)^y^y-l-ty 
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S-^U^j V?l/-\-Hr^ (1.20 g N 5. 69 mmolh 2, <?;V7^^/Utf 
vyWt (1.02 g, 6.82 mmolh T h ( h V 7i=^77^ 

A(0) (328 mg, 0.285 mmolh fc&i- Y V <7 A (1.81 g> 17.1 mmolh ^ * J 
—A* (8 mLh * (8 mL) *5 «fc I* V (25 mL) <Dm&tfo%^ T^^^KM 

toftiffcLfc, aSti.i-y^y/^yA^n^bVy^^- (5%~50%. 
^ai^/^driJ-^) T***®!LT, &mit&® (0.73 g N Jfc$ 54%) 

J H NMR (CDC1,) 5 : 2.02(6H, s), 2. 72-2. 80 (2H, m), 3. 15-3. 23 (2H, m), 
7. 09-7. 23 (4H, m), 7. 25-7. 30 (1H, m), 7.82(1H, d, J=7. 7Hz), 




. 5-fc Kn.^^y^y-l-t^ (2.00 g s 13.5 mmol).© N, N-$^ ^vMs/V 
AT 5 K -(25 mL) **fc/**fltf-h!J!>A (60% }ffite N 0.596 mg, 14.9 
mmol) SriDx., 90 KIT 1 I^BHt^Lfc. *jB^*fci?7*n^3- 
A^ny K (4.72 g N 14.9 mmol) Sr*n^L> AWC 16 ^R5it#tfe„ R£« 

^J)*W7^avf^77^ (5%~40% -efftgg 

LT, (1.63 g, UK* 54%) fc&2t£to:ft#Ji LT#fc 0 

l H NMR (CDC1,) 5 : 2. 6 ; 4-2. 73 (2H, m) , 3. 03-3. 10 (2H, m), 6.93(1H, br 

»)., 6. 96-7. 00 (1H, m) , 7. 05-7: 12 (2H, m), 7. 18-7. 26 (1H, m),. 7.37-7.46 

(2H, m), 7. 72 (1H, d, J=8. 5Hz) 0 . " • 
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##M 1 2 2 5-(<<yi?Jl'**ri/)<4 ^^^-\-ir> 




5-t Kn^WV/^-l-ty (1.00 g, 6.17 mmolh ^V^;l/7^n^ 
(800 mg x 7.40 mmol) *5 <ktf hV "f^fr** V >f ^ (1.70 g x 8.40 mmol) © 
5 Tf7tKo77> (80 mL) ^I^IITSjfl> 1, 1' - (T >Vi$~)V) 
i?K'^<))i?y (2.12 g N 8.40 mmol) «rJH*. % 24 #MJJt#Lfc. S^^^^r 

;^7A^P-7h^77^- (5%~40% gm^/lV^f-V) -C^tT, ^ 
(1.14 g v W 78%) £&Jt£j£,&£LT#fc, 
10 l H NMR (CDC1 3 ) 5 : 2.64-2. 70 (2H, m), 3. 05-3. 11 (2H, m), 5. 15(2H, s), 
6. 95-7. 01 (2H, m), 7. 28-7. 47 (5H, m), 7. 70 (1H, d, J=9. 2Hz) c 
12 3 ^^y^/Vt^^'f^^-l-ty 




15 /l'=*-/l'frt>mmik£®%mp l 1&$ht LT#7cio IR* 94% 0 
MS m/z 239 (MH + ) 0 

#%Ml 24 4-7iy^wv^y-i-t^ 



o 
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M&ft&bLxntc. ®.m 28% 0 

'H NMR (CDC1,) 5 : 2. 67-2. 74(2H, m), 3. 01-3. 09(2H, m), 7.01(2H,- d, 
J=8.3Hz), 7.08-7. 17 (2H, m), 7. 29-7. 42 (3H, *), 7.54(1H, d, J=7. 5Hz) 0 

##011 1 2 5 h D y/isj-u *#yx/\sfti/& i-^y-2, 3-v>t Kn-iiW 




4-fc Ko^r^-f ^y^-l-^-V (15.0 g N 101 mmol) O^!)^ 
(150 mL) h5 ?yxjU7fr>8tmfrVl) (34.3 g x 121 mmol) 

Sr#tTLfc„ M^#J^^?a-T? 16 #m«#Lfct*, tK»^l^ It****''*** 

fcbfc. aSESr^y *^*7^^n-r h^77<f- (5%~45# ftBfc*f7i7^ 
^f-V) TtiLT, MMte* (26.0 g N JfcSjS 9296) LT# 

: H NMR (CDC1 8 ).5 : 2. 74-2. 82 (2H, m), 3. 24-3,28 (2H, m), 7. 45-7. 56 (2H, 

m), 7. 75-7. : 86(lH, m) 0 

##09 1 2 6 *-%*-X?*?'A'7 x^—A^J 




•> V yjvjru * # yxsi>fry& i-^-dry-2, 3-^fc. Kn-iH-^f yfis+A-jA' 

(10.0 35. 7 mmolh 2, 6-vM f;i/7 x.p/M?n ^gfc (6. 96 g x 46.4 mmolh 
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2-0?^? n^*r*y/\'7frX7 >( J ) My (750 rog> 2. 14 ramolh h V * 

(i?s<y*jyfyT-& Y^)~^y ^9-^(0) (1.31 mg x 1.43 mmolh V ^WtE* 
#!J <7-k (15.2 g N 71.4 ramol) *5 «fc f /m: :/ (200 raL) tf>M^£\ TA/ 
=fy#ffl^T N 90 <C t? 16 RHafttiNtitffi Lfc. 

»JU ««*«£E»«Ufc. iiiSrVy*W7^^ovh^77^- (5% 
-45% ftlfctTvV/^if:/). fcTtt»U mmik&%> (7.21 g, JfcJp 85%) £ 

MS m/z 237 (MH + )„- 

###Jl 2 7 4-(2,6-^^5 L /W7^^/V)'l'y^^-l-^--/> 



OH 



H3C. 




4- (2, f ;l^7 x ^ y ^ y-l-t ^ (2.00 g N 8. 47 mmol) lrfl>7 
t (20 mL) fciW^;-;!' (10 mL) ©JSttfc*#U^ 

!7^^MJ«7A (449 mg N 11.9 mmol) ZMfitc^ MUX' 2 l$IH8E# Lfc. 

SE^^y *^*7A^ P-r b^77^ (5%~60% ^^^/l^/^dff-^) 

fcTfJIStU ScSft^ (1.54 g, Ift* 76%) LT#fc 0 

*H NMR (CDCI3) 5 : 1. 85-1. 92(1H, m), 1.94(3H, s), 1.98(3H, s), 2.34- 

2.52(2H, m), 2. 56-2. 67 (1H, m), 5. 33 (1H, q, J=6. 5Hz), 7.00-7.04 (1H, 

m), 7.07-7.20 (3H, m), 7.32 (1H, t, J=7. 4Hz), 7. 42(1H, d, J=7. 5Hz) 0 

##01J1 2 8 4-[4-(2-x hdfi/i h^^)-2,6-^^ Wx=;V]^fy^y- 

\-irv 
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i?fc Kta-lH->f J'^-WA'***!* [4- (2-3i b^riXJ: h 3r ^) -2, 6-v f ^?v^ 
:7:*=/^]#p si*. 

5 MS m/z 325 (MH + )„ 

##W1 2 9 3-^n^-4-^y"7'n;iKdr.^yX7;W7t K 
n,c^ ch, 




o 



3-^n^-4-t KD^^yX7/Wft K (2.5 g, 12.4 mmolh 
A (2.57 g. 18.6 mmol) N 3 V £A (0.21 g, 1.24 mmol) *5£tf 

10 N,N-^^f/l/*;>A7 5 K (30 mL) ©MfC, g*a»#T> 2-~? V u 
is (1.46 mL, 15.5 mmol) 70 /C T? 18 ^fKSI# Ufc 0 K&?£&fm 

»JEH^L7t 0 Jljit^r'i^y i>*f fishy n*r h (^drf-^/g^^ 
5vV-10/l~3/l) T-*fr«LT\ &JBft£* (1.77 g, ft* 59X) 
15 &£LT#7c 0 

MS(ESI+): 243 (M+H), 245 0 
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l-^o^T'n/NV^b^I^^ffelgiitTllfc, 92% 0 
MS(ESI+): 243 (M+H), 245 0 



85 % 0 

MS(ESI+): 255 (M+H), 257 Q 

###|1 3 2 3-[(3, 5-^7^^7WlH-t°7^— 7Wl-^^)^f;l/]-4--fy^ 



Vi 

##095 0 £|^BSlCLT N 3, 5-^7^=/WlH-t° 7^-/^*3 J; T>* 3-(^BP 

fc. IR$ 99% 
MS(ESI+): 411 (M+H) D 

3 3 3--T y7utf*l/-A-* : 3-;V$r&mWi* ! 3-fr 




o 





o 
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• 3-tKo*^^4#»^^ (5.28 g, 31.8 mmolh 
& (6.59 g, 47.7 mmol) fc^tf N.N-i^^f/^/l'AT^ K (50 mL) (D%£ 
®>\^ 2-zf^^zfn/<^ (3.58 mL, 38.2 mmol) *5 J; tf3 

V (0.53 g N 3.18 mmol) fcjq*., 80 V 1? 7 NF[?Bft#Lfc„ S^S»fc 
5 2-zfu^n/^y (1.79 mL, 19.1 mmol) **J;tf3 *-fb;fr P * A (0.27 g N 

i.59 mmol) fcjn*., so <c is n#ra»#Lfc 0 sis««r^nbfca, 

»:n?VV=19/l ~^drf- ^/g^||^^/U=4/l) -CffilKLT, aS-ffc^fc (6.3 g N 
10 Jfc$s 96%) SrieS«ftiLT#fc„ 
MS. (ESI+) : 209 (M+H) 0 • 

&%Ml 3 4 4-(^P^E-^^/V)-3— f yyn^drv-^S#SI^^/V 




3-f y/n3if^^4^f/^SSi^;v (L0 gN 4. 8 mmol) <D&M^ 
15 /V (20 mL) fciftfc, N-^n^^^i^^^ K (0. 92 g, 5.19 mmol) 

2,2' -7)/^Wy^p=MJ^) (3 mg) Mx., 6 ^fffl^S^L^ 

|^^^/k=io/l~^df-f-^/^i|^^=4/l) T'*t$lLT, &mik&® (0.89 

20 g, nx^64?s) *m&$\vtv>i t/Lxntc. 

MS (BSI+): 287 (M+H), 289 D 

##0J1 3 5 4-[(3,5-^7i^/V-lH-fc e 7i/-/Wl-^/l^)>l^/V]-3-^y7 P 
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3 > 5-^7i=/V-lH-fc°7>'-/V' (0.36 g N 1.65 mmol) <D N, N-^ ^Mvl" 

k (s.e mD mmz, ^umwTs *m<ti- hv$& m% 66 m g% 

1.65 mmol) £>!JR£; RfiT? 30 ftffiW Ltc 0 fcj&mfc fvW)-3-f 
5 y^PTHdrVgotl^^^vV (0.43 g^ 1.50 mmol) <£> N,N-^>W/^7 
^ K (4.3 mL) mm&£T$B$iki-hV (22 mg N 0.15 mmol) &Mz., £ 

P^h^7^-<— (^^f-^/l^^^^lO/^^^^WI^^^^/l) X* 
10 «|![LT, (0.59 g, IR2$S 92%) SrfcfettJfcfci: LT#fc„ 

MS (ESI+): 427 (M+H)„ 

13 6 {4- [(3, S-*J-7x.~)V-VA-\?7^—)V-\-s{)V)*=f-)V\-Z-4 y/ 




15 4-[(3,5-^7 3:-/WlH-t 0 7i/-/^-l->r/W)^>/U]-3-^ y^PJ^^r^S 
#IM?7U (0.59 g N 1.38 mmol) ©f^7kKn77> / (12 mL) ^(C N 
0 V W.WTs fcmfcV ^V^TfrZ-pA (52 mg, 1.38 mmol) SriP^L, 

t 2.5 B#^^#bfc 0 £f&fc78K SJ&fcfcflliH- b y (o.89 gx 

2.76 mmol) 2 B#TO#Lfc^ ^#*fcil»JU 

20 Mtfc 0 MSr^^W7A^P"7h^77^^ (^3f1fWiES^fvV 
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=5/i~^^f-w^n^^=i/D xm&Lx, &Mfc&m (o.5o gx mm 

92%) LT#fc e 
MS (ESI+): 399 (M+H) 0 

3 7 4-[(3,5-^7^ = ^-lH-t , 7> r -/Wl->r/V')^^/>]-3— f yy 

5 P#^^yX7/Wrt K 



15 



20 




&%M7 7 tmm^LXs •{4-i(3,5-^.7*=7WlH-t , ^)/-/^-l->f^)^^ 

*§fc 0 fR^ 75% 0 
10 MS(ESI+): 397 (M+H) 0 

3 8 l-(2-x: hdr^ h^)-2, 3,5- h }) * JV^I/H Is 




2,3,5- hy^^7cc/-/W (3.0 g N 22.0 mmol) „ JJ (3.65 g, 

26.4.mol)..*Ut*9 !>ft*:y *A (0. 55 g N 3. 3 mmol) <D N, N-i^ fvWfc/l' 
ATS K (50 mL) iiajft#Tx 2-^ncxf;U ^/p 

(3.59 g N 33.3 mmol) 70 "C T? 24 B#|18«#Lfc 0 S*»|C±ifei:W 

tvv) fcfli*., Sfefc: 70 t T 24 tifm&WLtc. BU&m*&mx>7'i'V&R 

=49/1—^-^^/^^^/1-4/1) viitmLXy *tm<b&vo (4.i gN urn 
90%) ^i^attfc, 

MS '(ESI+): 209 (M+H) 0 
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3 9 2-^n^e-5-(2-^ h^i^ai -1,3,4- h V t^A^O-Vf 



l-(2-oc h^r i/) -2,3,5- MJ (1.0 g, 4.08 mraolh 



5 Ot S#T, (0.66 g, 4.12 mmol) O^on^y (1 mL) »«*JP 

x., WHIT? l l*K»#Lfc 0 R*«tSrftftfiS**3J:trfiaSi«7KT«S*ft#- 

A^O^F^77^- (^^•^W^^^=49/1~^^^W^^^ 
=4/1) "OltSgLT, mmib&M (1.2 g, (K^ 99%) fcfcfettftfci: Ut#fc. 
10 >H NMR (CDClj) 8 : 1.24(3H, t, J=6.9 Hz), 2. 20 (3H, s), 2.37(3H,. s), 
2. 38 (3H, s), 3.60(2H, q, J=6. 9 Hz), 3. 76-3. 81 (2H, m), 4. 04-4. 09 (2H, 
m), 6. 63 (1H, s) 0 

1 4 0 4' -(2-x. h df^j. f 3r^)-2' , 3' , 6' - !>!> * f/^7i=/H- 



2-^n^e-5-(2-J: h^rV^ b^V) -1,3,4- h !) ^^/V^V^^ (1.16 g, 
4.04 mmolh 3-*/l/5;l/7i=;^oy| (0.67 g, 4.44 mmolh 7f7^ 
( h y 7i=W7^ y)/*7i?$J»(0) (0.23 g> 0.20 mmol), ftR**"!? 
A (3.2 g, 9.7 mmol), tK (4.8 mL) *5j;tf 1, 2-v^ h^rv^^i/ (15 mL) 
20 ©il£«&$:S*£ffl&T 90 <C T? 64 l$|fflft#bfc. KJfcttfcH**^*'?* 

ru **J:tfis»*tt*-c«*ft^, Kits mmmmLtco &tit&*sv*r 

)\sf>7 &t 4— (^^f-W^^^/^lO/l—^^rf-W^^-^ 

/>=2/l) -CftigLT, &Afcfr* (0.35 g, ft* 28%) *af6tt«»t LT# 




fU^V (0.097 mL, 1.20 mmol) fcW^no^y (10 mL) O^tH-, 



15 




25 MS (ESI+): 313 (M+H) 0 
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1 4 1 3- (2-^ h^J/x 2, 4, 5-7 f 7 ^ y 



CH, 

Thy^Fuis (Tetrahedron Lett.), 1989 #s 30 5215 H1B 

5 a^ef-tv ^-Tfrfrbmm4k&®*mn&®ftydkLTntc. 0 ft* 73%. 

MS (ESI+): 223 (M+H) D 

###1 14 2 l-^P^-4-(2-3: h^^)-2, 3, 5, 6-f ^VWO- 



10 3 9 il^^^UT, 3-(2-x f ^>>x ^ ^>y) -l, 2, 4, 5-f F 7 ^ f ;V 

^y^yfrb&mik&m%&kn&mmmt\,xnit 0 ft* 86%, 

*H NMR (CDC1 3 ) 5 : 1.27(3H, t, J=6.9Hz), 2.27(6H, s), 2.38 (6H, s), 
3.62(2H, q, J=6.9Hz), 3. 73-3. 78 (2H, m), 3. 80-3. 86 (2H, m) 0 



#%Ml 4 Oi^at^ l-^n^E-4-(2-o: J>^^ hdr^)-2,3,5,6-r 

LT#7c 0 ft* 18%. 
20 MS (ESI+): 327 (M+H)„ 





#%0yi 4 3 4' -(2-31 h*iX:r,hdrv/)-2',3\5 , ,6 , -7 i h7^f;^7x = 



15 /I'-S-^/l'/^l/Tt K 
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X 



o 



###J1 3 5 tlsTOcUT, 4-(^P^^/V)-3— i yyp^dr^a#^P< 
^/Kfccfctfv^— ?W if? ^f-fv't^ — (J. Med. Chem. ) , 

1998 ^ 41 623 MlC|B^©^^oT^tfc 2,2-^^^-1,2-^1: 

5 Kn^y y yfrb&mik&®*m&m®.mt bT#fc e 38% 0 

MS (ESI+) : 366 (M+H) 0 

##0U 4 5 {4-[(2,2-^y?Vl^/ V y-im)-^ ;V) ^^;V\-Z-y( y?utf 



10 ###Jl 3 6 tmm^ tT, 4-[(2,2-i?y5M^/ y ^-l^HWAOy^- 
86ft„ 

MS (ESI+): 338 (M+H) 0 

4 6 4-[(2,2-v^y fvv^y V y-iw-j fr) y^ntf 
15 ^ri/^yXT/Vxt K 



##0!|7 7i^Iiat, {4-[(2,2-^y^*/ V ^-1 (2H) ^ 

3-^ y *=/W y * y bmmfc&Vn&M&mft® t tr#fc 0 

JR* 78&, 
20 MS (ESI+): 336 (M+H)„ 




.X 




X 
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#%#J1 4 7 3— f y:/n# ^-4- [(2-^/^-3, 4-i?fc Kn^-y y V-l(2H)- 
>f AO y ?vk]£&#i&y 




o 



##09 1 3 5 i^^LT, 4-(^n^^^;W-3— f y^P/ifdrv'^S^^^ 
^/u&£Tf 2-y 2, 3, 4-r h 7 t Kn^/ y ^b^Mffc^&iS&ift 

JfKfc£ LT#7t„ Jfc^ 42» 0 
MS (ESI+): 354 (M+H)„ 

4 8 {3-^ yyp^^r^-4-[(2-y^-3,4-i>fc Kndr/ y 

l (2H) --f ;v) y y at ~/W y * y 




3 6 £|!^fcLT, 3— ry^°P^^rV-4-[(2-y ^-3,4-^1; Ko 

*y y ^-K2H)-^/v)y ^]^s#my u 

T#fc 0 ft* 100% o 
MS (BSI+): 326 (M+H) 0 

4 9 3—fy^P2K^^-4-[(2-y 5vW-3,4-i>fc Kn^y y ^-1(2H)- 




o 



###!7 7 £Hg*H£LT x {3--Y yyn7Kdriy-4-[(2-y ^-3,4-^1= Kp* 

y y (2H) /p) y ^/H 7 ^ =/w y ^ y & mmit^^m^^ 
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MS (ESI+): 324 (M+H) G 

5 0 4-[(4-t Kn^i/fxy M y-^utf* 



5 4- (7*0*^^) -3— ( y^P2K^^S#^^^ (2.0 g % 6.96 mmol) N 



4-fc KP^^k°^yi>^ (1.06 g N 10.4 mmolK £8fc# y 7 A (1.44 g, 10.4 
mmol) &«fctf N,N-v?^f;V*/VA7 5 K (20 mL) 70 'C t? 20 

10 77^- C&S&v'y ^=3r-^W^^^=10/l~^drf-W^^^ 
/V=l/2) T'tilT, i&mik&m (1.77 g N ft* 83%) ^ifeftWHt 

MS (ESI+): 308 (M+H)„ 

5 1 4-{[4-(2,6-^^^/W7o:/^v') fc'^y v'V-W/KMfvW- 
15 3-^y/a^^v'SIf^^f;l' 



4- [(4-kKn^ *S ^ V 5? V- W A") * fvl'] -3--Y y ^ n * * 
f-Jls (0.72 g, 2.34 mmol) N 2, 6-i?^ ^vV7ai / — A- (0.43 g N 3.51 mmol) 
&£T$hl)'7 ! ?Jl'ftX7 4 y (0.88 mL, 3.51 mmol) <DMfrT b 7 t Kn 7 7 
20 y (14 mL) U'-(7)/^;V^)^^^^y (0.89 g N 3.51 

mmol) ^Px., M£fcT 12 N^jf # Ufc, £j«£_k5£i |^*£>t*MS (2,6-v> 




X 



o 




X. 
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^=2/1) -VmrnVX, Slft^^I (0.35 g, JR^ 36%) LT# 

5 MS (ESI+): 412 (M+H) 0 

##^15 2 (4-{[4-(2,6-^^^/V7oc:y^^)f-<y ^-W/V]^^/U}- 
3— T yyP^^7i=;V)^^/-;l/ 



3 6 irl^HtMcLT, 4- {[4- (2, 6-^^:7^/^) tfXLy >^v-l- 

UT#fe 0 l00« o 
MS (ESI+): 384 (M+H)„ 

#%09l 5 3 4-{[4-(2,6-v ? ^^7ccy=arV) v^-W/KM^/H- 



LT#fc 0 100%„ 
MS (ESI+): 382 (M+H)„ 
20 5 4 3--T y7 P oxK^rV-4-[(2-^5 L /WlH-'l'VKwV-W^)^^ 




15 
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X. 



o 



29% e 

5 MS (ESI+): 338 (M+H)„ 

##0U 5 5 {3— f y7m$*ci/-l-l(.2-**5-JV-m-y(V K-/W-l->f^)^^ 



JR^ 88% 0 

MS (ESI+): 310 (M+H) c 

###| 1 5 6 3--Y y^P ^^i/-4-[(2-^ ^/U-lH—f ^ K^/WW/V) ^ ^ 



7 7 i: I^HIK: LXs {3-^ y^o #^-4-[ (2-p< ?vv-llM ^ 

MS (ESI+): 308 (M+H) 0 

20 ###|1 5 7 4-*?A^Z-l(/ t f-A'XA'#-A')**i']&M&*?'A' 
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3-t Kn^i/-4-^f /Vg|f i^f;v (3.0 g, 18.1 mmol) <DVV*?y 
(20 mL) mfofcs 0 HtWTs ^^y^*=/^B!J K (2. 80 mL, 36.1 
mmol) %Mk., m.Wi-? 3 B#W&#Lfc 0 &&£$flETK©*U M«$rfttt 

^?**/*?&-?mkWL. mmmnLft, mm&isy z?ji>*9 

JBfls^lb (4.11 gx 93X) «rH6»ft*ib-C#fc. 
MS (ESI+): 245 (M+H)„ 

A' 



##0U 3 4 tmmzLX, 4-^5 1 /W3-[(p<^/^/V^^/V)^-'3r^]^Sl : 

LT#fc. ft* 69% 0 
l H NMR (CDC1,) 6 : 3. 35 (3H, s), 3.94(3H, s), 4.58(2H, s), 7.58(1H, d, 
J=7.8Hz), 7.98UH, dd, J=l. 8, 7.8Hz), 8.02(1H, d, J=1.8Hz) Q 
&%Ml 5 9 4-[(2-^^/V-3,4-^t Ka^y ]) (2H) -4 M/f/U} -3- 





o 
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A-(7v**^A')-3-[(*7/l'X/l'*-A')**i''l&&&Bi*'?/l' (0.70 g. 
2.2 mmolk 2-^f/H,2,3,4-f f7k Kn*y?^ (0.39 g N 2.6 mmolk 
I mt&y !7A (0.60 g N 4.3 mmol) N, N-v?^ f'/VTfr/V&T 5 K (14 

. mL) (DM&m* 70 <C T? 23 R#M$#Lfc. Kffitt&ftife^/V-CtfJRU * 

^y*^*7A^a-rf^77^- (^^rf- W@^^^=10/l~2/l) T? 
ffi^LT, £Sfls£4ft (0.63 g x lR*75%) £ LT#fc 0 

MS(ESI+): 389 (M+H) B 

##0U 6 0 p**^*^*^ 5-(t Kp^'V^ f ^)-2-[(2-^ f/M, 4-^ 
10 fc Kn*/ y V-K2H)-- f /v)/f;i']7i=;i' 



##0U 3 6 iRH*teLT\ 4-[(2-^^W3,4-^t Kndr/ y ^-1(2H)— f 
/W) ^ -3- [ ( ^ ^)V7s /VtJn ^/W) ;< ^/l^ b * jH^'fr* %M 

fei^tttifc, Ifc* 80%„ 
15 MS (ESI+): 362 (M+H) 0 ) 

6 1 4-[(3,5-S?7^=/WlH-lf7)/wV-W/W ^^/k]-3-^ h * 



##0111 5 9 tmmzLx, 4-(7 r P^^^)-3-p« h^v^&wM^fc 

^ 71%. 

MS (ESI+): 399 (M+H) D 




V 
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M«l 3 6 tiilCLT N 4-[(3,5-^7^^-lH-t P 7i/-yU-l-^/W) 
^ 90% o 

MS (ESI+): 371 (M+H)„ 

1 6 3 4-t Kn^ r y ^A^AM * Tvl' 



3-^ n *~4- tKo 3r->-5- (2-p< ^vw:/ n ;V) ^ 

(5.0 g x 24.2 mmol) fcitfio* /^i^A-ft* (50% 1. 5 g) <£: 

xhyt Kn7yv (70 mL) (70 mL) ©ja^#«tlcJD^ N tK* 

#b*t\ 5 ^«#L7c 0 u umzmmvx, *ms* 

#1 (4.8 g, Jfe$ 95%) LT#7t 0 

l H NMR (CDC1,) 5 : 0.9.3(6H, d, J=6.6Hz), 1. 82-2. 04 (1H, m), 2.51(2H, 
d, J=7.4Hz), 3.88(3H, s), 5. 00-5. 30 (1H, m), 6. 78 (1H, d, J=8.8Hz), 
7. 75-7. 84 (2H, m) 0 



4-fc Kn^rV-3->ry^/^J&#ift^^/V (0.80 g, 3.84 mmolh 5? 7 a 

=;Mf/^a^ K (1.05 g N 4.25 mmol)*5«J;^||^ ]) (0.69 g, 

154 





o 




o 
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4.99 mmol) (O N,N-^^fWAT-; K (20 mL) jSS^Sfitf 3 0 W9tW 

.77^ (^ll^^/W^^f- ^=3/97-15/85) fctfU &m<t&to (450 mg, 
5 JR* 31%) fcftfettttfcfcUTfcfc. 

J H NMR (CDC1 8 ) 8 : 0.94(6H, d, J=6. 6Hz), 1. 95-2. 18 (1H, m), 2. 64 (2H, 
d, J=6. 8Hz), 3.83(3H, s), 6. 26 (1H, s), 6. 78 (1H, d, J=8.8Hz), 7.20- 
7.84(11H, m) 0 

##0U 6 5 li-{i?7x=-fr* h^i^)-3— T y7*f;V7i-;l/]^ * J—fr 



10 




4-(i?7x^ Y*l')-Z-'t Vy**?fr&&mW7'fr (0.45 g % 1.20 
mmol) Ofh7tKn77y (20 mL) &$£7k&T> !>AT^$ = 

17 A (60 mg s 1.58 mmol) L-foJPfcfc. *ftTT? 2 ^KJ»#^x 

y *^+*?n* (1.2 g^ 2.30 mmoi) ^pmrr^Mx., m-c 1 

15 #|ig»#Lfc. MtfefcttU (420 mg, 

100%) irH&ttft*^ LT#fco 

*H NMR (CDCI3) 6 : 0.93(6H, d, J=6.6Hz), 1.47(1H, t, J=5. 7Hz), 1.96- 
2.12(1H, m), 2.60(2H, d, J=6.9Hz), 4.54(2H, d, J=5.7Hz), 6.17(1H, s), 
6.72(lH,d, J=5. 7Hz), 6.99(1H, dd, J=2. 4, 8.4Hz), 7.10(1H, d, 
20 J=2.4Hz), 7. 15-7. 25(10H, m) 0 

##^Ji6 6 hV 7frjrn/#i/xfr*y& i-7fjfry*~fr 
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7k#Lfc l-(4-t Ko^^7x=;W)^^y-l-ty (15.0 g, 91.4 mmol) 
<DVVi?> (100 mL) IWl^^Wn^^^ljl** (30.9 g, 
110 mmol) fc»TL.fc. 3 #HHI#Ufcfc. *TMfr*U g^t 

-v^f- ^=5/95-40/60) "CifflfjKLTx Mfrfr* (27.1 g, Ifc2£ 100%) 

*H NMR (CDC1 $ ) 6 -: 1.0l(3H, t, J=7.4Hz), 1, 71-1. 85 (2H, m), 2.95(2H, 
t, J=7. 3Hz), 7. 34-7. 41 (2H, m), 8. 02-8. 09 (2H, m) c 
1 6 7 4-^^ y /V£&#gM ^ 



YV7**n*?>X/ls7tsym 4-^fU/V7x=;P (27.14 g, 91.7 mmol), 
(1.24 g, 5.50 mmol), l,3-^(i?7i=:/I/*7 7-f /)7n 
(2.45 g, 6.05 mmol), hV ^fvWT $ V (23.2 g, 229 mmol), * / 
-/V (200 mL) &«fctK^^/U*/W#^S/K (100 mL) <Dm&®>&, — Wtitfc 

£#ffl^T> so t -e 8 ^raiq^^trto RjtS«*r^«, 0.5 &£&gt& 

(SH^^/l'/^dr^V=3/97~30/70) Lfc<£>^, ^JSSt^/U-^f-y 

^bS^tt, (9.24 g, Jfci* 49%) Sr&fojg&i: LT#fc„ 

MS: m/ z 207 (MlT) 0 

16 8 (4-{l-[(4-7^^/Wl, 3-^x^/^-2-^/1,)^^^]^^} 7 
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1} — tfvytX Ti~~-lsZ/ tT -7" ^ "~ (Liebigs Annalen der Chemie), 
1981 623-632 JClC|B«©^ife^oT'^ Lfc h P 7*=^[(4-7 

3-f 7 v / ^-^-2-^ * = !) A 5 K (1.00 g, 1.94 

5 mmol) <O^y^^ (20 mL) Mffit£* U <?A tert-^h^i^K (239 mg, 
2.13 mmol) £*P;L, T/V-^^H^T, 3 R#|fflli#Lfc. Rjfc&ifcfc: 

4-^^y^S#^^^ (319 mg, 1.55 mmol) O^VtfV (20 mL) 

iru mt- 3 i»wH»»ufc©t>^ i6 mnrnmrnvtco 

^nvF^77>f- (||^rc^:^^-th^=5:95~20:80) tiilt^ ^felft 

nbfttcfoVtm, x h7 t FD7 7^ (20 mL), ItS-fr (10 
mL) *5£tf 10% /«?S?»7A-&* (50% ^7K P n n> 200 mg) SrJPfc, tK*#K 
2 HfflJJWUfc. ftMK*tt9JU *&ftfc«***»bT, 
15 ttftW&fcfc. ^feftfcifc^OT 1 h7k (10 mL) 1.0 M 

V-fT-fisT — YtVz-V&WL (10 mL, 10 mmol) &7k#T"? 

iX]) ^W7A^ D7f^77^ (^oi^/V/^drf-V=10/90~60/40) 
20 -ClMSfCs *J8ft;£* (250 mg, JR* 48%) SrMfeJft^^ L"C#fc„ 
MS: m/z 338 (MH + )„ 

1 6 9 4-Utert-^MS^ ^/l') ^ !> V?V-\-*>-)V 
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2 7 tmmtLX, 4-{[tert-^/K^^A')S/l>^]^^}>f ^ 
^^-l-^-^^b*JBft^1fcSr«lfett^*i:bT»fc, 93%, 
*H NMR (CDC1,) 5 : 0.20(6H, d, J=l.lHz), 1.00(9H, s), 1.72(1H, d, 
J=7.2Hz), 1.85-1. 99 (1H, m), 2. 40-2. 53 (1H, m), 2. 67-2. 79 (1H, m), 
2.94-3. 06 (1H, m), 5.20-5.27 (1H, m) , 6.71(1H, d, J=7.6Hz), 7.03(1H, 
d, J=7.6Hz), 7. 13 (1H, t, J=7.6Hz) 0 

##il 7 0 3-(2-7/^n-4-{(4-fc Kn*$/-2,3-S*fc Kp-IJW yjV- 
W /v) [ (2-~ h n-7 en x/Uft=z/u] T5: y } ^ ;/n /^^^vu- 



3- (2- 7 /l^ p-4-{[(2-= h Q7i^)^ /W* =/l^]T ^ / } 7x=;V) zfxi/< 
y&x.f'A' (20.0 g N 50.5 mmolh 4-{[tert-^f L /U(v f ^ 5vV) f P A^*-* 
*A4 (14.7 g> 55.6 mmol) & £Xf Y }) 7 ^-ZUftX? J y 

(14.6 g % 55.6 mmol) ©fh7fcKn77^ (300 mL) *£?£&*#T*#U 
Ti/^^/V^^^^^/V (40% 25.3 mL N 55.6 mmol) ^r*PxL N 

^M^-C^LT 16 mmmW^fCo &.fomz±7&<D¥*<Dnm (4-{[tert-:/ 

iV7^e?*/^y^xf^) $ fete 4 iSTOlftLfco fcfom&m 

(^^f->/^^^=95/5~^^i7-^/Hife^^/U=30/70) T?3^®IUX. 
MVtVoZntio n^fiitm^o^ f7t Kn77^ (250 mL) 

$#T> Tf7^T^=7A7/l/tP K (1 M 61.1 mL, 61.1 

mmol) zMz-mm.-? 3 tifmmwLtz. BLfcmm&^/vzm^mu'kMfo'? 

KtwYfy? J- (^=¥i7-WS^II^^=70/30~^^f-WS^i6^^ 




o 
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=30/70) xmm^Xs aejsft^ife (21.5 g , mm 2 1® fcstfett*** 

MS m/z 551 ((M+Na) + ) 0 

##0917 1 3-{2-7/W*-u-4-[[(2-=. hP7*=A')^*s>](4-{[(h U 




o 



##W1 2 5 irlfWcLT, 3-(2-7^P-4-{(4-fc K»^^-2.3-^t K 
P-lH--r [(2-= hP7fn^/k)^;W7jN=/W]T^ y 

MS m/z 661 ((M+Na) + ) 0 

###J 17 2 (2E) -3- (6-7 5/ -2-* V )V)T V ]) )\>&.j> 




15 &to*n&1fc&kLX&1t. Jfc* 11*. 
MS m/z 193 (MH + ) 0 

##Wi 7 3 3-(6-r^/-2-^f/nf U ^y-H^^o/N'yi^f/v 




##«2 1 fc|Bmtfct"C % (2E)-3-(6-T5/-2-^^t p U^V-3-r^)T^ 

20 v^®*°?/i'frt>mm<k&V!i%n&%i&}:vx&rco &m n% 0 

MS m/z 195 (MH + ) 0 
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17 4 (2E) -3- (2-T $ J fc° V 5 i? ^-5— T /V)7^ y 



&fc&*LT#fc„ 28%. 

X H NMR (DMS0-d 6 ) 5 : 3.69(3H, s), 6.52(1H, d, J=16.2Hz), 7.49(1H, d, 
J=16. 2Hz), 8.61(2fl, s) e 



##0U2 l^ilCLT, (2E)-3-(2-T^/ fc°y *$?^-5-' </V)T? y/vgfe 
^^/v^e>*«Tl;^*Sr*l6lt*^UT#/t. ifc* 17%. 
MS m/z 182 (MH + ), 

17 6 N-(3-^^/W^/^)-4-[4-(h P 7;VtD^;U)7x=/V]- 



N-(3-^f/V7*f^)ft^7 (3.00 g N 20.5 mmolK 2-^o*-l-[4-(h 
y7/^n>f;U)7x=^]x^/y (5.45 g> 20.5 mmolh mkf h JJ |7A 
(2.19 g N 26.7 mmol) / -/V (50 mL) 90 «C T? 4 ^5951^ t 

fc„ K^a^»**fca^ ftSxf^KHLfc, mmm*m*mwti- h v * 

iftbT, &Jgft£4*J (1.76 ft* 27%) Ir^fMilitTtfc, 




O 




o 
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X H NMR (CDCI3) 5 : 0.95(6H, d, J=6.5Hz), 1.55(2H, q, J=7.0Hz), 1.63- 
1.79UH, m), 3. 24-3. 36 (2H, m) , 5.29(1H, br s), 6.80(1H, s), 7. 61 (2H, 
d, J=8. 5Hz), 7.90(2H, d, J=8.2Hz)„ 

###11 7 7 4-[((3-^/V7^vV') {4-[4-( YD 7^*0^^)7*5^]- 
5 l.S-fT^W^MT^Vl^f^^If^^^V 



N _(3_^ ^^ /W )_4_[4_( 1} 7 ^-p ^ ^/W) y*~;V\-l, Z-^TV—fr- 
2-TK> (1.20 g N 3.82 mmol) <D N, N-S?* ^Vl^/VAT ^ K (20 mL) 



10 Lfc^s 4-(7n*^^)g|fi^f;V (1.05 g, 4.58 mmol) &#n£7c 0 
. 60 *C T? 1. 5 mmmW^tc^ Sra^TKrtx., 

^p-7h^77>f- (^^•^WS^^^=97/3~^^-^W@l^^^ 
=60/40) T'ISMUT. SSte£^ (1.34 g, 76%) SrffeiWittH 

15 tc 0 

MS m/z 463 (MH + )„ 

##0U 7 8 {4-[((3-^^/W7^/V){4-[4-(b y 7/V*P^^/V)7*5i7V]- 
1, 3-^X^-^-2-^ ;H7i/)^ 7 a.^/W * # S —iV 



20 4-[((3-^^7^V){4-[4-(M) 7^*n^^)7*5i/V]-l,3-^Ty- 
;U-2-^f /H 7 5 ; ) ^ f ^Sf f /V (1.34 g x 2.90 mmol) hn 
Kn77V (10 mL) JgJSK:, 1.0 M 7 7^T/V- $ ~ 7 A YjV^s 

(6.38 mL, 6.38 mmol) SttK^TT^T b7c 0 B.fcm&MM.X' 2 B#IM 




\Z7k$l<ki- b y 7 A (60% $t£ N 229 mg N 5.73 mmol) %Mz.X 30 
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(&&^/W^*-t ^=10/90-60/40) ^«!Lt, mm<k&V0 (950 m g> flX 

75%) fcfcfettttfcfcLTfcfc. 
MS m/z 435 (MH^o 

##0111 7 9 (2E)-3-[4-(^y^/VT^/)-2, 6-^7/M-p 7 ccn/t/jT* 



*#Lfc^^/V*;*7ft/g£8&;n?vV (7.71 g N 34.4 mmol) 07h7t Ko 
77^ (80 mL) *M*fcjJc*fc-f h !7A (60% 1.38 g N 34.4 mmol) % 

30 ^ra«#Lfc^, 3-n t°T^ —T/v i/y-;v >r 

$XYV— (European Journal of Medicinal Chemistry) „ 1999 ^ N 34 # N 
137-151 JCME*©>frifeteflgoT#rtLfc 4-(^>-i?/UT 5 /)-2,6-^7/V 
to^yXTyWTt K (9.28 g x 27.5 mmol) Orh7tKn77V (100 mL) 

=97/3~^*irV/#Sfc^7l'=60/40) T&StLT^ «J®ft£& (9.57 g> IR^ 
85%) LT#fc 0 
MS m/z 408 (MH + ) D 

8 0 3-(4-T5 /-2,6-^7/^n7a:^/U)7'ci/> , ^cii^v 
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(5.00 g N 12.3 mraol) (O&Wt (100 mL) t&ttfc 10X ^7^^-g| (50% 

0.50 g) fcjjljfc, 7Km#H^T> 50 °CT? 16 l*BH»#Lfc. ft&^&it 

iXy^y/U^^A^ h^??-*- (^drf-W^^^=95/5 

ft»3i^=5o/5o) t-iiLT, mmik&m (2.63 gs 93%) zn&mvt 

MS m/z 230 (MH + ) 0 

10 #^18 1 3-(2, 6-^7/^P-4-{[(2-= f o 7s=/V)7;^=^]7 ^ 



#%#|3 4fcR#fc:Lt\ 3-(4-7 5;-2 t 6-77^n7 I =;l')7P^y| 

15 *H NMR (CDC1 8 ) 8 : 1. 18-1. 30(3H, m), 2.53(2H, t, J=7.7Hz), 2.90(2H, 
t, J=7. 7Hz), 4.06-4. 17 (2H, m), 6. 73^6. 85 (2H, m), 7. 63-7. 70 (1H, m) , 
7.71-7. 78 (1H, m), 7.89(1H, del, J=7. 8, 1. 4Hz), 7.96(1H, dd, J=7. 7, 
1.5Hz)„ 



20 ch, 

2-7'n ; t-l,3-^^fMVfy (15.0 g> 81.1 mmolh 



y *A (18.7 g N 135 mroolK tfJJ-^y (200 mL) &£Tf o-**/VV (100 





yy-l-*y (10.0 g x 67.5 mmol) N IMfefc(II) (9.13 g N 114 ramolh 
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mu <Dm>&®*mm%m%Ts 130 *c -v is mmytw^tz 0 R^^-m^n 
im^m (0.373 gN 2%) zn&mwiVukLxntio 

MS m/z 253 (MH + ) 0 - 



b&m\k&m*m&mw:®k Lxntt, nx^ 7ox„ 

l H NMR (CDClj) 5 : 1.80(1H, d, J=6.6Hz), 1. 97-2. 09 (1H, m), 2.10- 
2. 14 (6H, m), 2. 51-2. 68 (1H, m), 2. 86-3. 01 (1H, m), 3. 14-3. 29 (1H, m), 
5. 29-5. 35 (1H, m), 6. 17-6. 27 (1H, m), 6. 98-7. 14(5H, m) 0 
##09 1 8 4 4-{[5-( b !) /U) 1^^ i?y-2-^/U]t^^}^y^ 



4-fc KodrW y^y-l-ty (2.94 g N 19.8 mmol) N 2-^nn-5-(MJ7 
/Wtn^f;l/)^ps?i/ (3.00 g, 16.5 mmolh V $ & (6.84 g, 49.5 

mmol) *5«fctf N.N-^f^Ar? K (40 mL) ©a^**S[*#B8«CTx 
ioo r -c 8 B#B0fl|#Lfc o KJfciR*#*PSU IM^A^** U 

>7Sm^/V-9 5/5 ^ ymm^ ^=60/40) -C*|«LT\ 
(2.74 g s Jfc* 69X) frftftfiJM lT#fc„ 




CH, 
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'H NMR (CDClj) 5 : 2. 65-2. 74(2H, m), 2. 92-2. 99 (2H, m), 7.13(1H, d, 
J=8.7Hz), 7. 35-7. 42 (1H, m), 7.47(1H, t, J=7.6Hz), 7.70(1H, d, 
J=7.5Hz), 7.96 (1H, dd, J=8. 6, 2. 2Hz), 8.41(1H, s)„ 
##0U 8 5 4-{[5-( MJ ^ f /V) f 5 ^V-2-/f;l/]t^r^W 




##0U 2 7 knmt- LT, 4-{[5-( h V -7/V*v*^;U)¥yi?y-2-4Jls] 

MS m/z 296 (MH + ) C 
10 #%^J1 8 6 4-(4-p< h=3r^-2,6-i>^^7oi^/W-f 




2 6 i»LT> l-^"=3ry-2,3-^fc Kp-IH— f f ' h 

U 7/V^D^^y^7V^-^- (2,6-^^-4-^ hdr^7i=i/W^ 

15 MS m/z 237 (MH + ) 0 

##09 1 8 7 4-(4-p< K^^-2, 6-v 5 ^ A" 




##m 2 7 fc|SI«k:UT, 4-(4-p< ^^-2,6-^^:7^^)^^ 

20 X H NMR (CDClj) 5 : 1. 77-1. 89 (1H, m), 1.92(3H, s), 1.96(3H, s), 2.34- 

2. 51 (2H, m), 2. 54-2. 70 (1H, m), 3. 82 (3H, s), 5. 27-5. 37 (1H, ra), 

6.66(2H, s), 7. 00 (1H, d, J=7.4Hz), 7. 27-7. 47 (2H, m) 0 

8 8 3-^n^-4-t Kn fvV' 
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o 



3-^P^-4-t Kn^i^Aft (50.4 g, 232 mmol) & «fc (17 
mL) <D*?;-;V (330 mL) 24 ^ffliD|R3S«t V1t 0 RfcmZ&Wtfcl- 

%m (45.5 g, ft* 8596) ***6!til&L?*fc. 
MS m/z 231 (MH + ) 0 

1 8 9 3-^P^-Wy/a^^&f^f;V 




3-^nt-4-t Kn^&AMMTvl' (15.0 g N 64.9 mmol), 2-zfu*7 
(7.68 mL, 77.9 mmol) fcitfSfrfltfrp ?A (1.0 g, 6.49 mmol) © 
N,N-i?^/^A7^ K (200 mL) JJ * A (13.5 g N 97.4 

mmol) MX., 80 T; X 2 HfRBfllftL*:, gJ&ttfc*JE«ffiU 

^^=9/1) -C»jKUT> *Mfc£#> (14.6 g, Jfc* 83%) 

'HNMR (CDC1 3 ) 5 : 1.41(6H, d, J=6.0Hz), 3.89(3H, s), 4. 59-4. 75 (1H, 
m), 6.90UH, d, J=8.8Hz), 7.94(1H, dd, J=8. 8, 2.1Hz), 8.23(1H, d, 
J=2. 1Hz). 

19 0 (4-^P^--3, fvH7*/ *£✓) (tert-^/U) 
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—)V (9.5 g % 138.9 mmol) O N,N-i?^f^*M7 5 K (300 mL) 

0 X: i#T> text-'ff'A'&tf-A'* VUi/yy (20.9 g> 138.9 mmol) fcflD 

7k*C*i*\ *;WiMW-M> ^A-CttHMft, ^BEa^bTto »at*rvy*^*9 

A^a-rh^77^ (^f-^ Wtt**^=10/1) T«tT, 

««flS^» (38.7 g, 97%) fc*6»tt*iUT»fc. 

l H NMR (CDC1 S ) 8 : 0. 18 (6H, s), 0.97(9H, s), 2.34(6H, s), 6. 57 (2H, 
10 s) 0 

9 1 (4-{[tert-^(^f^)VP/l']**^}-2 1 6-^f/l'7* 



(4-^ p ^-3,5-^^^7*7 3r>» (tert-^^/W^^/V^7 V (39.2 g, 
15 124 mmoDOT h7t Kn77^i (250 mL) -78 IjfTs n-^tV 
^i-yfeHfc Cl. 6 M s 90.0 mL, 144 mmol) &#n;tfc 0 £j£l£$r|^ 
i&T? 2 l*|HIJ|l#LfcfK #£ttM)>f y^ntVW (40.0 mL, 173 mmol) SrflP 
X. N ^M*T*#ffi$*fcm> 3 l$ffl»#Ufc. RJ&mfc 2 M &B* (180 mL) & 

(18.6 g> 53%) **Htfe^yXA*i:U"C#fc. 

X H NMR (CDC1 3 ) 5 : 0. 19 (6H, s), 0.98(9H, s), 2.32(6H, s), 4. 58 (2H, 
s), 6.47(2H, s) 0 
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9 2 4'-{[tert-^7V(-^^^/i,)>>y/u]^-^v}-6-^yyn7}f^ 



(4- { [tert-^/U (>M 1/ ]) A>] -2, ^7 a P ^ 

5 ft (500 mg, 1.83 mmol) joj;^ ^E-4->f V tf^rV&MHft;' ^/V 



^ (20 mL) 0»*fc##L, T/U^ff&Lfc^ 2-^* n^^/V** 7 
-Y/-2' -(N.N-v^^X^/)^^^ (118 mg, 0. 29 mmol) te&TfhV 
X&'<yi?V J f>Tmi')-s*7i?$A(Q) (67.0 mg N 0.07 mmol) fciP* 

3VW10/1) T»ilt, ^Jgft£#> (642 m g> JR^ 82%) LT 

15 J H NMR (CDCI3) 5 : 0. 19-0. 26 (6H, m), 1.00(9H, s), 1.17(6H, d, 

J=6.0Hz), 1.92(6H, s), 3.87(3H, s), 4. 42-4. 57 (1H, m), 6.57(2H, s), 
6.95(1H, d, J=8.7Hz), 7.74(1H, d, J=2.3Hz), 7.99(1H, dd, J=8. 7, 
2. 3Hz) 0 

20 is-? , 6' -V* *f-)V \fy^ ;V) * 9 / <-JV 




(667 m g> 2.38 mmol) & 2 M y (2.38 mL) jsitff^x 



H.C. 
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##0*6 2^Itat, 4'-{[tert-^/Kv ? ^^)^y^]^^rV}-6-'i > 

LT#7c 0 Jfe* 85% 0 
. »H NMR (CDClj) 6 : 0. 22 (6H, s), 1. 00 (9H, s), 1. 10 (6H, d, J=6. 2Hz), 
5 1.94-1. 98 (6H, m), 4. 16-4. 31 (1H, ra), 4.64(2H, d, J=3.6Hz), 6. 57 (2H, 
s), 6.94(1H, d, J=8.5Hz), 7.04(1H, d, J=2. 1Hz), 7. 24-7. 31 (1H, m)„ 




4-^0^-3,5-^^^73:;-^ (8. 00 g> 39.8 mmol) &£Xfi'<Wjl''7 
10 P ^ K (5.80 mU 47.7 mmol) <D N.N-v'^WW^ K (130 mL) 

KfcSLUV (8.25 g, 59.7 mmol) SrJDxis 80 T, X 8 \%fflMWL1t 0 R 

(^^-^^~^^^W»^^=97/3) tf»*lt-Cx SEBfl^fc 

15 (9.97 g, urn 86%) zm&mftvut vx&it 0 

l H NMR (CDC1 3 ) 5 : 2.38(6H, s), 5.01(2H, s), 6.73(2H, s), 7.28- 
7.46(5H, m) 0 

##0tj 19 5 [4-(^y^^-^v^)-2,6-v 5 ^^;W7ai^/W]7j?n ^gg 




20 5-Hy^t^V)-2-7'o : t-l, 3-i?^^-/W<^y (8. 78 g x 30.2 mmol) 

©7^7* Ko77 yf&m (100 mL) -78 °C MWT. n-7*f/H)f !>A 

-=3r^y^ (1.6 M> 22.6 mL N 36.2 mmol) &Mz.tc 0 fcJ&W*mMX 1.5 

tifmffiWLtc'&, XVWthD << y^O^V (20.9 mL, 90.6 mmol) »X.> ^ 
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a*-e#*s*fcn x i fctoWLft. Ei&mfc 2 m mm dso mu fcjn*.T 
2.5 «Mwat#Lfc« % mm^^is£xt*v$rmLtc 0 ftmm*&%i±&*-? 

5 (4.65 g N Jfc$S 60%) SriMl^LTffc, 

X H NMR (CDC1 3 ) 5 : 2.36(6H, s), 4.57(2H, s), 5.04(2H, s), 6.63(2H, 
s), 7.28-7. 47 (5H, m) 0 

##09 1 9 6 4'-(-OZ?jU**r*y)-2',6,6'-h V * !^tf 7 ^-^-3-#/W# 



U-(^>i?;l'**>>)-2,6-i?*'?;l'7x.=i/U-\tfT2^m (354 mg, 1.38 
mmol) *3£tf 3 -:/n-=e-4-* 5vU (229 mg % 1.00 mmol) & 2 

M ^Slt- h P ^AtK^^ (1.38 mLK h/V^y (10 mL)*3«tT^ 1,2-$?* 
i/oi^v (1 mL) (DtAmz&MtSIt* T/l'=r>m&Llt&, u^**y;v 
15 (2\6*-i>* Y**/}Z7 >V)*?s7 4 V (32.8 mg, 0.08 mmol) *5 

<tt^hy^(t>-<^97 tf ^T-fef^)-^7^!>A(0) (18.3 m g> 0.02 mmol) 

20 ^^/w=9/i) vmm^x, mmfc&m (255 m g , 71%) ^m^m^t 

MS m/z 361 (Mm,, 

##09l 9 7 4'-t KP^^-2',6,6'-hy*^Hf7a.^-3-^/W7j?V^* 
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HO' 




£ -{<<>'l?A'tt*s)-2* ,6,6* -h U * f;H:*7x^;W3-*;^y^ ^ 
(255 mg, 0.71 mmol), 10% s<7W&-BM (50% ^7kg a n, 25.5 mg) *3«fctf 

j-jv (3 mu ©s^*^7k**n«Tx ^a-e i ®.nwLtc 0 mm*m 
5 wu mmzmmmmLtco m«tWAJ;b©*#t (fc*?Lio% 

-ft* (50% ^Tkft, 127 mg), JI#B#F B 1 2 ftffi]) KttU Silted (199 
mg, JR* 100%) LT#7t 0 
MS m/z 271 (MH + ) 0 

##0ijl9 8 4' - [(4-t Ka ^v'f h 7 t Kn-2H-f tlf 7 ;W) ^ f ^ 

10 v/j-2',6,6'- h V *^)V\Z7 ^=.)\>-?>--ft)V^s^U-)V 



4'-t Kn^>>-2',6,6'-h y ^f;Hf7i=/W3-*^yi^f/l' (199 
mg, 0.74 mmol) *3«ktf l-**f-6-f7 * t° * [2. 5] ^ * V (116 mg, 0.89 
mmol) N,N-^^f^;^7^ K (2.5 mL) ffifttfcftife* U !>A (123 mg, 
15 0.89 mmol) &Jn£, 100. V T? 1 Bfem#tfc„ K*«fcifeift*^JP^, IW« 

i/!J*^7A^^ f^77^- (^3rf-W^^^=9/l~^^1^W 
»»a:^I/=l/l) t?m^UT, mmik&yi (191 «g> 64%) 
i Lt#fc. 
20 MS m/z 401 (MH + )„ 

##0U 9 9 4-({[5'-(t Ko#V^^)-2,2',6-b D ^f/Hf7x=yW4- 
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2',6,6'-MJ t^JVV? zc~)V-Z-% )Vi£l/&L*^-)V (191 mg N 0.48 mmol) (O 

MfrThyt Ko77^ (3 mL) mm\z*%iT, AT/V$ ~t> A 

(34.2 mg, 0.72 mmol) Sr^U*:, Mt? 1 Hfeiftftfc X h 7 

U'P77y (10 mL) SrJBx., 7k?&tfe^ N a^hP V^imm (232 mg, 
0.72 mmol) KM*-, £i&T* 2 B#Bfl|t#Lfc 0 ffWLMfeit?^ hitiS 
U *«&«JEE»tfLT N (182 mg, JtK^ 100%) 

'H NMR (CDClj) 6 : 1.61(1H, t, J=5.9Hz), 1. 76-1. 99 (11H, m), 2.06- 
2. 16 (2H, m), 2. 20 (1H, s), 2. 41-2. 54 (2H, m), 3. 04-3. 17 (2H, m), 
3.80(2H, s), 4. 68 (2H, d, J=5. 9Hz), 6. 68 (2H, s) , 6. 99 (1H, s), 7.24- 
7„29(2H, m) 0 

##^2 0 0 4-(7tf;V7^)-3-7n^|fgxf/i/ 




4-7 $ / £&#g&^/W (10.0 g> 59.3 mmol) *3 XXfi YV ^)VT % V 
(18.4 mU 130 mmol) Oftft (30 mL) SajJt#T* (3.04 mL x 

59.3 mmol) &#o< *) bffiTLtz. 2 B^S^tfc^ 

(400 mL) *JU;tfc. #fW Ufc@#$rfcl& U ^JE^MtTm 

4-r^-3-^B*m«^ (i5.o g) ^Miatufc, 

fctS*«T*«*^ (60 mL) 4 M **fc**/f1«:n7^*ttarJ0 

(1:1) TifciM*, «JE£&LT, 4-7$/£&#8l^9vV *5«fctf 4- 
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7*y-3-:/i3*£&#&3i?vv mB&<o&&Qn (8.99 g) £&S£,^tH£bT 

ntc 0 m^x. nbfiK-m&tfo a.oo g ) <dm°v^^ (12 mD &mz. 

WT, (0.69 raL, 7.13 mmol) ££0* 4-^/< 5 7 t° }) W 

■ (mmm) zm*., mux 1 mmwvtz., &.i&mm*wt&Mmvtc'&, nmz 

^=9/l~^^f-WS^^^=l/D T'MlSibT^ *Hft;^» (758 mg s Jfc* 
40% x 3 Ig) Sr^H&HA^ bT#fc. 

MS m/z 286 (MH + ) 0 

10 ##0!!2O1 6-(T^^/V'T5/)-4 , -(-<^^ ! /V^-=arv')-2 , ,6'-v?^^/Wtf7 



[4-(^y^t^ V)-2, f ;l/7s^;>]#n (333 mg N 1.30 
mmol) *5«tt^4-(T'fe^T^y)-3-yD^^S#^^ (286 mg N 1.00 
15 mmol) & 2 M h y * -Mc»* (1.30 mL), h/^V (10mL) *5<ktf 

1,2-v^ h^S/^^v (1. mL) ii\ T^=?>-ffmLfc^, v 5 ^ 



0.16 mmol) *5 J; h V X (i^^y x^Ti? b ^) A(0) (36.6 

mg, 0.04 mmol) $rJH*.fc. R^^T^=^^#ffl^Tx 1 B^PfiiS^Ufc, 

■^w^^^/^=9/i~^^i^w^ife^^=i3/7) -cutout > 

(401 mg, ft* 96%) %ife^Ittft*i 
MS m/z 418 (MH + ) 0 




^ n^dr^M2' ,6'-v^ h^S/lf :7^~/V-2->f/l')*;*:7^ ^ (65.7 m gx 
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&%M2 0 2 6-(7tf;V7^)-4'-k Kn*V-2* , 6* -S?;* TvHf 



;ViSl/&^jV (809 m g> 1.94 mmolh 10% ^yv^A-^jjf (50% ^7ki&> 
404 mg) teWx^;^ (10 mL) ©2i£&&7ki&#ffl^T> 1 Ufeflfc 

#Lfc 0 ftMfc&atsiju mmzm&mmLx, mm<k&® (544 mg> nx^ se%) 

MS m/z 328 (MH*) 0 

###J2 0 3 6-(T-fe^T ^y)-4'-[(4-t KP^ff7t Kn-2H-^ 



6-(T±^/UT 5 7 )-4' - 1 , 6' -$M ^/Vb*7 i^/WS-^^y 

(490 mg, 1.50 mmol) :f3«fctf l-^-^rf-6-^T^ fa [2. 5]** * ^ 
(224 mg, 1.72 mmol) © N, N-i?^ f /^A7 5 K (8 mL) femzfcWt* V 
£A (238 mg, 1.72 mmol) &;&q& N 80 *C "C 10 B#|BJ&#Lfc 0 KJ&Jfc££ 

/v=9/i — .^^^/^il^/v=2/3) % m^T&m&is}) U?;v*i7 &t h 

^77^- (^f-W^^^=9/l~^drf-W^H^^=l/2) 7?^L 
Ts &m<k&to (270 mg, flX*$ 39X) Sr&fejfitf^ fLT#fc„ 
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X H NMR (CDCI3) 6 : 1.38(3H, t, J=7.2Hz), 1. 79-1. 92(2H, m), 1.97(6H, 
s), 1.98(3H, s), 2. 07-2. 19 (3H, ni), 2. 42-2. 55 (2H, m), 3. 04-3. 19 (2H, 
ra), 3.82(2H, s), 4. 35 (2H, q, J=7. 1Hz), 6.76(2H, s), 6.86(1H, s), 
7.73(1H, d, J=2.0Hz), 8.06(1H, dd, J=8. 6, 2.0Hz), 8. 56 (1H, d, 
5 J=8.6Hz) 0 

###12 0 4 N-{5-(t KP^fWf/l')-4 , -[(4-t Ko^t b7t K*-2H- 
K 



10 6-(T*fe^/VT5/)-4 , -[(4-t Kn^7h7t Ko-2H-^^t°7^-4-^ 
/V)^ }>af-^]-2',6'-S?;rf^vHf 7*^/l/-3-*/V^^3if-/W (270 mg N 0.59 
nunol) O&tKx h^t Kd77V (3 raL) ' KfflKlC*}&T* TkSf fb U ^ !7 AT/l' 
*~!7A (34.2 mg N 0.72 mmol) MUX 4 B£W»#Lfc. ftXfifcfo 

mfc* 0 <C fcl^*PU 7k^ikVi-V&TJ\'$~?J* (21.0 mg N 0.44 mmol) 

15 ^mt? 2 ftmmwhtco K#iLtc'&, mmi-hv (42s 

mg % 1.33 mmol) Sr*Px.s ^i&T? 4 0K^bfc„ #f W Ufc^tlSr-fe I* 

^y/^^^/V=9/l~^=¥f-^/^^^/V=l/3) TifiSlLT, ^M^ti 
(148 m g> ifc^ 60%) Srilfe^^LT#fc 0 
20 MS m/z 416 (MH + )„ 

HWJ 1 3- (4- { [ (2' , 6' - i?* * ~/W3— f /W) ^ ?7V] 7U)7i= 

^)7»p/-?^^^/V 
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3-(4-T ^ J y ^~)V)"?us<^Wi*7-)\, (3.33 g N 18.6 mmol) 
2' , 6' - ^^ f /Vtf 7 1 =;V-3-* /WV^7 t K (3.91 g N 18.6 mmol) <D 
> (40 mL) mm^U^z2.y^-i/— -f (0.4 nnu tf-X$fc, 7.2 g) ttx, 

^ta-C 55 B#RBit#Lfc. Rj6tt*-fe7-f h»ifiU ttttfettJEftRLfc. # 
bftfcait&x b7t Kn77V (100 mL) TR^tfb^T / * -7151 

^hP^ (2.53 g, 40.3 mmol) fcitfgfcgt (2.31 mL N 40.3 mmol) 

-CftjfcHK ^JEEI&jjtLfc:,, ^t£VJJ ts^f)V-)jj &9 n*? h?97>C- (10%~ 

40% Mk=>r*'/^*t"V-» -cuhku mmik&m (4.24 gN ei%) 

MS m/z 374 (MH*)„ 

^JS#4 2 3- (4- { [ (2' , 6' - 9vU If 7 a =/W3--f A) ^ T ^ 7 } 7 x =. 
/tO^P/^ifc 




3- (4- { [ (2' , 6' - v> If 7 x ~;V-3— r AO ^ ^ A] T ^ 7 } 7 * ~/U) 
>-^^A (0.486 g, 1.30 mmol) <D * $ J — JV (6 mL) *5 <fc 7j?x b 7 t Kn 
77V (6 mL) agttttfe 2 M Tkttft^ h V V (2 mL) fcJn*, 

T* 21 ^raSK^Lfcc KJ&ttfcjfc&Jn*. 10* ^^V»***t?i3»tt»cLT, 

iji^a^tftttfjufc. fflffiftfci&ftfcJtoK^fcfru h y * a -eft 

»MMBLfc„ ajfi^rixy %#A,*7 A^ PT h^77^- (30% g^gfe 

T, SSft^ (0.266 g> UX^R 57%) LT#fc. 
MS m/z 360 (MH + )„ 

^iSM 3 3- {4- [ [ (2' , 6' -i?^ ?- As \f y * ~A~3->f A) ^ A] (^P fcf A) T ^ 



176 



WO 2005/087710 



PCT/JP2005/004872 




3- (4- { [ (2' , 6' - v> / f-;v\fy a ~;v-z-s( ;v) * fvv] 7^)7i -f p 
^R^f*' (0. 747 2.00 mmol) *3 £ U 1-3 — P /^^ (0.585 raU 
6.00 mmol) <D N, N- ^ )Vi^.}V KT % K (3 raL) MWifcfcmJ} V V A 
5 (0.415 g, 3.00 mmol) fc^x., ^Uf#B^Tx 90 1C t* 8 tifmW;W^tc 0 £ 

mmm^^m^xm^L, m^mmi-vv ^x-w, ^jE^t7c 0 n 

&t p^ F^77^- (^rf-^~20% H^^/^^r 
f-^) T-^L, ^Stt^ (0.740 g, ft* 89%) LT#fc 0 
10 MS m/z 416 (MH + )„ 

4 3- {4- [[(2\6'-vM yVU \?y^ ;v) pi yvV] (y°u T % 




3-{4-[ [ (2' , 6' f-JU If 7 =/V-3— f /U) ^/V] (7"p MjV) r^7]7x 
15 ^/H'/P/-?^^^^ (0.735 g> 1.77 mmol) <D * $ J — ;V (8 mL) ^itf 

r h y t Kp 7 y is (8 mL) ^^Jc 2 M im.\\^- Y V 17 AtK^ (2. 5 

mD zmz-, mux 19 ti?mmw^tc 0 r^^^mtl. 10% t^ym^m 
mxmmm^vx, m^^^xmrnLtc mmm^mm-k^xm^u as* 

mmi- h y * AT^Hi, i£E^if$Lfc 0 ^Sr^JJ^/i^yA^P^l^T- 
20 7>f- (20%~70% f^^^/V/^drf-^) TflH&U mMit^ (0.710 g, 
Jfc* 99%) %m&foW:V>} t LXntc. 

l H NMR (CDC1 3 ) 5 : 0.91(3H, t, J=7.4Hz), 1. 59-1. 72 (2H, m), 1.97(6H, 

s), 2. 60 (2H, t, J=7.7Hz), 2.83(2H, t, J=7. 7Hz), 3. 32 (2H, t, J=7.4Hz), 
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4. 55 (2H, s), 6.60(2H,d, J=8.7Hz), 6. 97-7. 21 (8H, m), 7. 36 (1H, t, 
J=7.4Hz) 0 

5 3-(4-{T-fe^/W[(2' , 6'-*?* ?-;V\f7 =.~;V-Z-J fr) f f->V\T % 
y } y en ~;V) 7° n A ^Sl^ ^ 



3- (4- { [ (2' , 6' - V* 5vV tf 7 * — /W 3-^" )V) * ^;y] 75/}7i =A0 7" a />' 
^SM^/V- (0.598 g x 1.60 mmol) *5 J; X*mfr&&t (0.226 mL, 2.40 mmol) 

<oxvi?y (3 mD ^srM-e 20 ^mmw^tc mm*mm%4zvtz& s 
7 a- (3o%~6o% -cwku stm^m (0.649 gx 

HZ* 98%) LT#fc 0 
MS m/z 416 (MIT), 

Hl^l 6 3-(4-{n?^M(2' , 6*-^> fvPf 7*=/W3--lW) * $S*/]T § 
15 /J^^zi/^t'o/n'V^ 



Z-U-{T±?M(2' , 6' -v^ ^ tf 7 * -/V-3-^ /V) ^ 9vk] 75/} 7x = 
/V)7 , n^y||^f/l' (0.644 g, 1.55 mmol) (Dtf/SU (8 mL) fcitfr- 
h 7 t KP 77 ^ (8 mL) 2 M tK^T" h V 7A^M (2. 5 mL) 

20 *in*. s is ^ra«6#b7b 0 BLfcmzfc&Mx^ 10% 9x.*wt*.miv 

Wm&LXs $tmfc&Vt> (0.430 g, Jfc$ 69%) <H&£7"y lT#fe„ 
MS m/z 402 (MlT). 
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/ ] 7 a. y o /<y =f-jv 
CH3 f^^ri ch, 



3- (4-{ [ (2' , 6' ?vVbT 7 ^^/W-3-^ AS) * f-)V\ T % S\~7 ~;V)-?u^ 
5 y&*<3-;V (0.598 g, 1.60 mmol) *5 «fctf3 — 9 ^ (0.498 raU 8.00 
mraol) <OT±h^ (10 mL) V t? & (0. 332 g, 2.40 mmol) £2JP 

10 ^77^ (^-^>-~25% g^^^/V/^^y) -CfllJlL^^Sft:^* 
(0.297 g, iR^ 48») SrH&jS^i UT#fc 0 
MS m/z 388 (MH + ) D 

3-{4-[[(2',6'-v ? p«^Hf7^7V-3— r/V)^^](^^/V)T 5 



3- {4- [ [ (2' , 6' TvV If 7 0.-/^-3-^ /V) ^ ^/V] (^ 7^]7x = 
/H/n/^^^f/l/ (0.294 g N 0.759 mmol) <D*?S — )V (4 mL) *5j:tKx 
h7tKo77y (4 mL) S£»Jfcfc 2 M *Hft^ f y (1.2 mL) 

«rjn*.x Eit-e 3 era^Lfco fcj&mz**tin^ io% t^m-Mmrnxm 

(0.198 g x ft* 70%) *%&&m&MW;V>)k LXntc, 
MS m/z 374 (MH + )„ 

3- [4- ([(2-~ h n^ai=/V)^/V7^=^]{4-[(2-7^^/V-lH->r ^ 

25 k-/u- w as) * f/V] ^ v >vw t ^ y ) 7 3i -/v-] 7n />° ^m* 




o 



15 




o 
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CH, 



o 



3- (4- {[(2-- }> n 7 1=^) 7 5 y ) 7 1 f /V 

(0.583 g, 1.60 mmolh {4- [ (2-7 x =/U-lH-f V K^/H-'f />) ^ f ;H 7 x 
~M*9 /'-A' (0.470 g x 1.50 mmol) &£Tf b JP 7 ^=^;Vi£X7 j V 
(0.787 g, 3.00 mmol) ©7^tKo77^ (25 mL) $?|£&7k#T*# U 
ry^/P^yi^xf;i/ (40% h/^^mm, 1.36 mL, 3.00 mmol) %MtLs 

7A^^h^77^ (20fc~60» ^cn^/i./^drf-^) U 
MS m/z 660 (MH + ) C 

^JIM 1 0 3- [4- ( {4- [(2-7*. =/WlH— f ^ K-/W-1-- f/k) t^/ul^y*? 



%%mVXnbfatzMm&&Tfi*;V-ti-7y&& (0.209 mL, 3.00 mmol) <D 
N,N-^.^*/W*7$ K (2 mL) ^^tK^U ^!7 A-tK^#| (0.252 g, 

6.oo mmol) &Mx., mm.v 64 mm&w Lit 0 mmmm^;^M^ 

mWTkig&ft&JtTk-eftfrU &*filSfc-7-hy !7A-C&j&& N $cff«ftL£„ ^ 

iS^v^y % ?f 7 J\# n-v h^77^f- (^3rf-i/~25* gfcg£;c^/^ 
i-y) "C^flSlL, (0.470 g, lfc$S 66%, 2 Ig) SrHfeJft^^ L 




o 
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MS m/z 475 (MH + ) 0 

mMffl i i 3- [4- ( {4- [(2-7 v K-/v-W /v) tf-iv^sV 



&M,b^xntco w 82)1 (^*y-y-&m^i L ^frt>m&M>)o 

MS m/z 461 (MH + ) 0 

mifcM 1 2 3- [4- ( {4- [ (2-7 ^ =^-lH— T ^ K-/V-W/W) 
10 ;H7U)7x=yl/]yn/-!^MS 



3-[4-( {4-[ (2-7 i-^rlH-^f ^ W ^) ^ ^1 'O' S?/W 7^/)7 

^^^^n/N'y^^^yV (0.441 g, 0.929 mmol) <D*#/—Jl' (5 mL) *5«fc 
^7h7tKn77y (5 mL) 2 M tK^LT" h.P (1-5 

15 mL) SrJPx:, SfiU 24 ^m^bfco BLJ&mtfr&M^ 10% ^^tK^ 

(3o%~8o% m^f^/^i-y) -citisiu %bfotz.mfe*%m^ 

)V (2.25 mL) 4 ^^{bTK^/^^^^ (0.75 mL) 

20 ifSriia^ ^Mfc£t>£&§fei£ii (0.384 g N lR* 83ft) £ LT#fc 0 




o 




o 
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l H NMR (DMS0-d 6 ) 8 : 2. 42-2. 50 (2H, m), 2.73(2H, t, J=7.5Hz), 4.29(2H, 
s), 5.45(2H, s), 6. 65 (1H, s), 6. 84-7. 18 (8H, m), 7. 27-7. 54 (9H, m), 
7. 58-7. 63 (1H, m)„ 

mMMl 3 Z-{±-{[{2--Yny X;Vi£~;\s]{±-[(2-y ( 

y K-/W3-- (;v) * f-/v]-<y^/u} y % /) y ^-)V\7uAy&* ?-;v 




7k?&Ts 7k%{ti~ h V P A (60% 0.436 g x 10.9 mmol) & 2-7i = 

/Wf^K— ;V (2.11 10.9 mmol) <D * ^/UftjV&T * K (5 mL) & 

^^^a-fojp^, ^#B^T, m®.-? 1 ^ft#Lfc„ 3-(4- 
{ [4- ( ^ P n ^ ?vl/) V ^/V] [(2-n hpyx^^^/^^jT^lyx- 
^/n^Vll^f^ (3.65 g % 7.26 mmol) tf> N, N-v^ f;I/^MT ^ K (5 
mL) mWi%ffiTU Mfl?#ItT 3 B#ffiSt#Lfc 0 .fctf 10% 

h^yy^C- (20%~80% %m.^,v/^*^rV) TflUglU SJSft^ 
£ 3-[4-([(2-= hP7x.=/l/)^/V*=;V]{4-[(2-7x=/V-lH->f > 
W/V)^^]^<^t?/WT^y)7^=/W]7 p n^Vil^^/WO^#l (1.53 g> 

32%) LT#fc„ 
MS m/z 660 (MH + )„ 

l 4 3- [4- ( {4- [ (2-7 ^ ~/u-ir-j y Kwi/-3->f^) tf^M^yi? 
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o 



Jtttflll 0 £HMIfcLT N 3-[4-([(2-^ hny^=^/U)^/V^^;U]{i-[(2--7 
tl-lVb 3-[4-([(2-~ bP7x=;l/)^=;l/] {4-[(2-7^^;WlH-^ ^ K 

bmmik&vozx&mvtvokLxmco &m i5%„ 

US m/z 475 (MH + ) 0 

MMM 1 5 3-[4-({4-[(2-7;c^/V-lH-f ^ K-/V-3—f/V) ^ ^l/]^^^ 




mmmi 2^iiat, 3-[4-({4-[(2-:7 3l~^-ih-^k-/w3--</Wp< 

LT#fc 0 ft* 80% o 
l H NMR (DMS0-d 6 ) 5 : 2. 43-2. 50 (2H, m), 2. 74 (2H, t, J=7.6Hz), 4. 22 (2H, 
15 s), 4. 32 (2H, s), 6. 91-7. 19 (8H, m), 7. 28-7. 35 (3H, m, J=7. 9, 4. 7Hz), 
7.35-7.42(2H, ra), 7. 43-7. 51 (2H, m), 7. 56-7. 62(2H, m), 11. 33(1H, s) e 
HMJl 6 3-{4-[[(2-= l^P7x=;V)7;^=/l/](4-{[(2-7i^xf 
JV) (4- 7x=;V-U-f7 y-/W-2— f ;V) 7 ^ / ] * ?vW ^ $>A0 7^y]7i 
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tmfcfcLX, 3- (4- { [ (2-- b n 7 x =/!/) ^ 7 ^ / } 7 1 

~/U)-7xi;<^m?i7-/l'&£Xf (4- {[(2- 7^=/^^^) (4-7x=/V-l',3-f7 

MS m/z 747 (MH*) 0 

MMW 1 7 3- {4- [(4- {[(2-7^=1/^^) (4-7x=/Wl,3-f7)/-/W2- 



HJfeflll OiPI^fctTx 3-{4-[[(2-^bP7x=/V)^;^=;H(4-{[(2- 

fee Jfc$ 72% (2 IS). 
MS m/z 562 (MH*)„ 

MMffl 1 8 3-{4-[(4-{[(2-7a = /Voi^/W) (4-7x=;H, 3-^T x /^/U-2- 





OH 
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tmm^vx, 3-{4-[(4-{[(2-7i=;nf ^) (4-7 1=4-1, 3- 

)v) r % J ] * 5vW ^yVsu) r % / ] 7 * ~m y p />°^y ^ 

5 MS m/z 548 (MH + ) e 

mi&Ml9 3-{4-[[(2-= h D 7* ^) (4-{[ (4-7 x=^-l, 3- 



10 mMM9 tmmzVT. 3-(4-{[(2-=ba7i=/V)^^=/V]T^)7x 
^/l^p/N'i/^^/V&itf (4-{[(4-7ct=/^-l,3-f (7* 

p tvw) 7* ^ / ] y 7 3i y * y -/wa* & ^s^fe^Sfe*^ £ t 

MS m/z 685 (MH + ) D 

15 ^6092 0 3- {4- [(4- {[(4-7 ^ 3-f T/-;W2->f /P) (7" p t°/W T 



%%mi 0 tl^KfC, 3-{4-[[(2-= hP7x=;P)7/^=;V] (4-'{[(4- 
7x=;l/-l, 3-f7y-^-2-^;U) (7 p p tW) T ^ / ] ^ ?Vl'}-<:/v J /l') T ^ 7] 
20 7^=/W7 B P^°^y^/V^b^M<b^%^»^i LXntCo W 64)1 
(2 XS) 0 




O 




o 



MS m/z 500 (MH + ) Q 
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£MM2 1 3-{4-[(4-{[(4-7i^V-l,3-f7/-/V-2-^/V) (7*D \?A/) T 



MMMlkffimzLX, 3-{4-[(4-{[(4-7^=/Wl,3-^Ti/-/V-2--f 

MS m/z 486 (MH + )„ 

2 3-{4-[(4-{[(4-7x=;wi,3-f7^;v-2- ( /U) (7*P fcVWT 



3- {4- [ (4- { [ (4-7 y-/U-2-4 )V) (zf n fcVW T $ / ] 7< f- 

M^y^)V)T % y]7*-Mytis<ym (0.496 g> 1.02 mmol) <Dffl&^ 
/V (3.75 mL) 4 &5&ftfc*£/gm^ /HS* (1.25 mL) %Mz., 

15 m&&& (0.558 g> HK^ 98%) t U#fc. 

l H NMR (DMS0-d 6 ) 6 : 0.88(3H, t, J=7. 3Hz), 1. 58-1. 72 (2H, m), 2.44- 
2. 50 (2H, m), 2. 76 (2H, t, J=7.4Hz), 3. 40-3. 47 (2H, m), 4. 40 (2H, s), 
4. 74 (2H, s), 7.04-7.46(12H, m), 7. 80-7. 86 (2H, m) D 

3 3- (4- {[3- (2-^^-1-^-7^)^^^] [(2-= Fn7x^V) 

20 */Ms=/l/|7^ y}7x^)7 , P^VSl^f/l/ 




o 
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tmmz^Xs 3-(4-{[(2-= ho7i^)^/^=^]7^;}7x 

5 MS m/z 595 (MH + ) „ 

glttftl 2 4 3-(4-{[3-(2-7< <f-)V-\-1"7*f-)V)^sy)V\T % /} 7x=^)^o 




Utttill O iBWfcLt, 3-(4-{[3-(2-^f/Wl-t7^)'<y^][(2-^ 
10 h p 7 1 7 5 / } 7 x 7* p ^' yi^ f-AsiP 

zntemfttokLxaito nx^ 87% (2 ig). 

MS m/z 410 (MH + ) 0 

2 5 3-(4-{[3-(2-^ ^/V-1-7^7^)^^^]T $ J ) 7*-*) 7* 



MS m/z 396 (MH + )„ 

20 £16012 6 3-(4-{[3-(2-^^V-l-^7^)^<^-v ? /V]7^/}7ai^/V)7 P P 
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mMM2 2 tm^LX, 3-(4-{[3-(2-^^-l-^7^/P)-<^^]T^ 

/}7*-A')7n'*>m*b*Mfc&to&&m&WM>bLXnito 87%. 
l H NMR (DMS0-d 6 ) 8 : 2.10(3H, s), 2.46(2H, t, J=7.7Hz), 2.74(2H, t, 
J=7.7Hz), 4.5K2H, s), 6. 93-7. 58 (12H, m), 7. 86 (1H, d, J=8.5Hz), 
7.91(1H, d, J=7. 7Hz) 0 

A* 



mMM9 tmWzLX, 3-(4-{[(2-= Yu7 ^^;\,)X;Vfo~;V\T 
~su) yn/^y^ ^/U&XXfi [4' -2' , 6' fvHf 7*= 

MS m/z 665 (MH*) 0 




HifeMl Oi:PI^^LT x 3-(4-{{[4'-(^^^V^-^rv')-2',6'-i?^5 L /^tf 
7 1-^-3-^ ^ 5vW [ (2-= hP7x T ^ /}7i :/ 

a^^H^^/v^b^S<b^Sr^fe»^^UT#7t 0 flX* 58% (2 IS). 
MS m/z 480 (MH*) 0 



o' 



or- 
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HJfcM 4 £ UTs 3-[4-({ [4' -(^y^tti/)-? , 6' ^/H? 7 

MS m/z 466 (MH*). 



^1i0il2 2i^at, 3-[4-({[4'-(^<>'^/^^^)-2' > 6'-^y^Hf 

l H NMR (CDC1 S ) 6 : 1. 80 (6H, s), 2. 60-2. 67 (2H, m), 2. 76-2. 83 (2H, m), 
15 4.5K2H, s), 5.03(2H, s), 6. 67 (2H, s), 6.87(1H, s), 7. 01-7. 10(3H, m), 
7. 11-7. 17 (2H, m), 7. 29.-7. 46 (6H, m), 7. 54 (1H, d, J=7. 7Hz), 11.87(1H, 
br s) 0 

1 3-(4-{{[4'-(^P^oW Y**s)-2' tf-frVy 

/v-3-^f/v]^^/W [(2-= h p7^=/v)^^/Jn=/v]t 5: /} 7i^)7°n^y 

20 ^^/l" 




10 




o 




WO 2005/087710 PCT/JP2005/004872 

mfoW9 kmm\zl-T^ 3- (4- { [ (2-= h a 7 * ^ 7 ^ / } 7 x 
MS m/z 629 (MH + ) 0 

m&M3 2 3-[4-({[4'-(^ n^a fcVM h =¥^)-2' , 6' = 




OtmWzLX, 3-(4-{{[4'-(^ n7*n tf/l^ f dr^)-2' , 6' -S? 

(2 Ig)„ 

MS m/z 444 (MIT). 

WfcMSS 3-[4-({[4'-(^^n^p \£A,* h^r^)-2' , 6' -i? * ^/U}f7^^ 




tt>£m*m&&&b\^xnit 0 &m 96* 0 

*H NMR (CDC1 3 ) 5 : 0. 30-0. 36 (2H, m), 0. 60-0. 67 (2H, m), 1. 19-1. 32 (1H, 
m), 1.79(6H, s), 2. 60-2. 67 (2H, m), 2. 75-2. 83 (2H, m), 3.77(2H, d, 
J=7.0Hz), 4.50(2H, s), 6. 59 (2H, s), 6.85(1H, s), 7. 00-7. 09 (3H, m), 
7. 13 (2H, d, J=8.6Hz), 7.39(1H, t, J=7.7Hz), 7. 54 (1H, d, J=7.7Hz), 
11.86(2H, br s) 0 
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mmm3 4 3- (4- {{[4' -(2-31 h^-^.e'-^f/nf^ss/^- 



5 3- (4- {[(2-^ h P7xs^)^*=^]7§ y }7i=/V)/n/lyi^f^ 
(0.802 g, 2.20 mmolh [4' -(2-j: h h * S") -2' , 6' -*? * f-JV]* 7 *~ 

^-3-^/^]^^^—/^ (0.601 g x 2.00 mmol) *3<tt^ h U 7x=;^^7^ ^ 
(1.05 g, 4.00 mmol) © Wl^V (40 mL) J»£tI<&T^#U TWUfr 
i&V&y (40% h/Wc^^ 1.81 mU 4.00 mmol) Mx., 

10 43 BtTO^bfc, SJKfttrWEMl/, mf£*i'y*r/i'*7** 

n^rY^yy^- (20%~60% /^*"*» Tit^U «JBfc4*£ 

MS m/z 647 (MH + )„ 

^WJ3 5 3-[4-({[4'-(2-^h^^b^ri/)-2',6'-v ? p<^lf7^^- 
15 3-^7^]^^/WT5/)7 3 i^/W]7 P n^>'^^^/V 



HJ60!l3 4T#fetbfc^j6*5J:^/^y MHft (0.278 mL, 4.00 mmol) © 
N,N-^^fWA7 5 K (2 mL) J&*fc*Bfcy ^£ A— jMMfc (0.336 g s 
8.00 mmol) Srifl*., ilf 67 ^mmWLtc 0 MEWM*?"^***.* ISfn 

20 fiW*£tSft£}£*-Cife?f U h y 7At-Ms ^ff^tTto ft 

JtSri/y^^/^^A^P^rh^^^^- (10%~40% g^^/l'/^l^) 

ttiu mmit&m (o.7eo g , « 82k, 2 ig) srH6»«»i ux#fc 0 

MS m/z 462 (MH + )„ 




0 




o 
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mnms 6 3-u-({[4' -^-^h^^y*^)-? ,6' -*? ^^?v\fy ^^v- 




o 



3- [4- ( { [4' - (2-^ h^x^ -2' , 6' - ^/U\f 7 x -f\s-Z-<< /V] * ^ 
;H7$y)7i=/l']^P^y^f;V (0.755 g x 1.64 ramol) <D**/—;V 
(8 mL) »it)«f h?bKn77y (8 mL) 2 M TkUfc-T" MJ !7 A 

amm. (2.5 mL) ^M-e is wmmwLfto BU&mK.**m*.* m 
m&v, m*mmi-h$ t&vitm&s &mmmLtz 0 

^n-7h^77^- (20fc~80* ftlif^A^fy) -C»$8U HMfc-bto 
(0.736 g N «$>) LT»fc. 
MS m/z 448 (MH*),, 

gfl£0l|3 7 3-[4-({[4'-(2-^ t>*S^ h^)-2*,6'-i?^^/H^7*=/W- 

3-W /w] ^} 7^)7i^]70/N*y|? jftftjit 




3- [4- ( { [4' - (2-3i h * ^ ^ 5/) -2' , 6' - v> * 7>/U tf 7 a: =/l>-3->f jV\ * *f- 
/H7^)7x^]7nA'y| (0.736 g> 1.64 mmol) ©^gfc^fvw (3.75 
mL) 4 (1.25 mL) fcjB*., £Cfc@# 

(0. 762 g N l&m 96%) £ b-C#fc 0 

l H NMR (CDC1,) 5 : 1.24(3H, t, J=7. 1Hz), 1.79(6H, s), 2. 59-2. 67 (2H, 

m), 2. 75-2. 83 (2H, m), 3.60(2H, q, J=7. 0Hz), 3. 78 (2H, t, J=4.9Hz), 

4.10(2H, t, J=4.9Hz), 4.50(2H, s), 6.61(2H, s), 6.84(1H, s), 7.01- 

7.09(3H, m), 7. 14 (2H, d, J=8.4Hz), 7. 39 (1H, t, J=7.6Hz), 7.54(1H, d, 
J=7.6Hz), 11.85(2H, br s) 0 

192 



WO 2005/087710 



PCT/JP2005/004872 




3 8 3-[4-({[4'-(2-^ h^5/)-2',6'-^^^f 7x=;h 

3-^ /w] ^ ^vH r ^ / ) -2-7 d7i^v]^o^ ^3^/v 

if 

3-'(4-7 5 / -2-7^tn7i=;>)yp^yixf;i, (1.48 g, 7.00 mmol) 
5 *3j;tf 4* -(2-3i h^i/cn V)-2' , 6' -i^^ 7ai=/W3-^/W-?;^fc 
K (2.09 g x 7. 00 mmol) © h;^^ (15 mL) SftKfc^E- Is^^y^-is—T* 
(0.4 nnu t*-X^ 3.5 g) fcJnfcx ^MT? 30 B#ITO#Lfc 0 

Mtigu tfc, mbtitcmm*^*;-* (20 mu 

10% /<?$**A-|8i* (50% 0.5 g) fcAP*^ 7k^#K^T 

10 (W»JBE) v aaif 12 B#H8if#Lfc 0 ttgfcttBiJU *&fefc*tt*tfcEE*Jt 
tfc 0 aaSESr^P *^7^^ o-r h^77^- (5%~30% Ifflfcc^Tt'/^ 

TfHflUU &S-fb£$ (2.88 g % 83%) LT#fc. 

MS m/z 494 (MH + )» 

MfotoS 9 3- [4- ({[4' -(2-31 bdri/o: h ^i/)-2' , 6' -^^ ^^t^^n/W- 
IS 3--f ^ f ;W 7 5 ; ) -2-7;^n 7 x=;v] 7'n /N'yi 




O 

3- [4- ('{[4' -(2-3: h dr^o: h^ri/)-2' , 6' -i?^ 7x3;l/-3-> T^] ^ ^ 
;H 7 ? ;)-2-7;^o 7x=;V]7n^y|!{xf ;V (2.88 g^ 5.83 mmol) <D 
^?;-;V (90 mL) *3 £T*T h 7 k Ko 7 7 ^ (90 mL) jft«^»»|C 2 M tK 
20 mcf M> !7A7k^ (30 mL) fcAUx.* 16 #Wl«#Lfc. KJfettfc* 

fciR*., 10% ^xyMiT^^titax, S^fKlfflLfc, ttffi^ 
&fiSft£:!£*Tifei£U *l*fl»7-M> frATftjfcfc, KElllfe, MEfcv 

^^7A^D-7b^77^- (20%~80% 1M**?71'/^*1H') 
U (2.70 g, l^SfS 99%) ***fttttt*£l,T#fc. 

25 MS m/z 466 (MH + ) 0 
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mi&M4 0 3-[4-({[4'-(2-cc h^r^>^V)-2*,6'-^^^Hf7^^- 



3- [4- ({[4' -(2-3i *i/)-2' , 6' fvVfcf 7x=^-3-^^] ^ ^ 

5 ;W7^)-2-7;V'tn7x^]7'P^yi (2.66 g N 5.72 mmol) (D^^ 
(15 mL) »»rfc 4 &£itfb*&/gm^5vl-}gi£ (5 mL) &7jn;i x £C 

i§ (2. 78 g, Jfc$S 97%) b LT#fc e 

l H NMR (CDC1 8 ) 5 : 1.24(3H, t, J=7.0Hz), 1.83(6H, s), 2.65(2H, t, 

10 J=6.5Hz), 2.83(2H, t, J=6.5Hz), 3.61(2H, q, J=7.0Hz), 3.78(2H, t, 

J=4.8Hz), 4. 11(2H, t, J=4.8Hz), 4.48(2H, s), 6.63(2H, s), 6.82(1H, d, 

J=9.8Hz), 6.89(1H, s), 6. 94-7. 01 (1H, m), 7. 02-7. 12(2H, m), 7.41(1H, 
t, J=7.6Hz), 7. 49-7. 55 (1H, m)„ 

^MM4 1 3-[4-({3-[l-(2-oi y*c^^;\,)-2-7 a^-jV-m-J V K-/W-3- 

15 -i/ui^o x?m 7* 5: y)-2-y tv* n ? ^ = aO f n ,< yg|x *f- ; v 



%Hmi i^^LT, 3-(4-7 5 ;-2-7/l/tP 7 x=/>) 7d ^y^xf ^ 
3-[l-(2-^ Y*cls^jV)-2-7 a^^jV-m-s ( ^ K^-3-^;l/]^yX7 

/v-rfc K^b^®{b^^il^}ft^t bT#fc 0 70X o 
20 MS m/z 565 (MlOo 

HJfefllU 2 3-[4-({3-[l-(2-^ h *v^^)-2-:7 ^xvWlH-f ^ 




o 




194 



WO 2005/087710 



PCT/JP2005/004872 




2tm&\ZLX, 3-[4-({3-[l-(2-^ Y*%/^)\>)-1-7 x,~)V- 
lhW V K-/W3-^T /I^Hy^/V} T ^ y ) -2-7/1^^- n7i =/K) -fn /<ym^ 

*H NMR (CDC1 3 ) 6 : 1.09(3H, t, J=7. OHz), 2.64(2H, t, J=7. 3Hz), 
2.86(2H, t, J=7. 3Hz), 3.33(2H, q, J=7.0Hz), 3. 61 (2H, t, J=6. 4Hz), 
4. 20-4. 30 (4H, m), 6. 43-6. 64 (2H, ra), 7. 01 (1H, t, J=8. 3Hz), 7.10- 
7.40(13H, m), 7.47(1H, d, J=8. 3Hz), 7. 57 (1H, d,J=8.1Hz) 0 

3 3-[4-({4-[(3, 5-^7 31=^-^-1^7 ^—/V-l-yf^^f-^^y 




3- (4-{ [ (2-= h C2 y * A-*=/Kl T%S}7x. ~JV) 7°P ftV 

(180 mg N 0.5 mmolh {4- [(3, 5-^7 ai=;V-lH- 1°7 )V) * *f-}V\ 7 

ai=7W tfS—jU (178 mg x 0.5 mmol) *5«fctf h ]} 7i=/V*^ V 4 V (262 
rag, 1.0 mmol) ©^nn^y (5 mL) ^m^M.XT "/VfJAsiRyftti?*. 

(40% h7l^rcy^ % 435 m g> 1.0 mmol) *M?Ls SSfC 1 J$f?SJJi#L 
fc 0 £/S2I^£^!) *^7A^ (10%~80% BsBfcc^vfr 

i^tt (100 mg N 1.1 mmol) © N,N-v?^f/^A7^ K (5 mL) ®Wzfc8t 

-fbU^!7A-7K^ (80 mg, 1.9 mmol) *MZ.s ill? 14 B#|Hm#Ufc e £ 

Jftii^fc 10% fcWtfrmi-VV !7^7K^{-a^> ^=^Tttai tfc, @£ 

^c^vvjf & p r esep Dehydration tube (fPftMH %J8^X&®i^ 

MtfCo Miv'!)*W7A^D-7f/77^- (10%~80% g^^fvW 
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/^*yr» THHRU 9Mfc&m (120 m g> J|X^ 48%, 2 X&) &3t£?fi:ffc 

• X H NMR (CDC1 3 ) 5 : 2. 56 (2H, t, J=7.8Hz), 2.83(2H, t, J=7.8Hz), 
3.65(3H, s), 3.96(1H, s), 4.26(2H, s), 5.38(2H, s), 6. 52-6. 58 (2H, m), 
5 6.66(1H, s), 6.99(2H, d, J=8.5Hz), 7.08(2H, d, J=8. 1Hz), 7.24- 
. 7.45(10H, m), 7.84-7.89 (2H, m)„ 

£11014 4 3-[4-({4-[(3, 5-i?7*ss/k-lH-tT 7^ /Wl— ( AO * Tvl"] V 



3- [4- ( {4- [ (3, 5-&y x. =/V-lH- f 7 V—JV-X-J ;V) * *f-)V\ ^<W)V\ T 5 

(100 mg, 0.20 mmol) <D * ? J—)V{*> mL) 
^Jct^hyfc KP77y (5 mL) 1 M TkKfb^ MJ !>A^ (2 

mD fcjn*., ^fi-c 2 mmmwLtc. Rj&m&Mz&g, 10% ?^m*mm 

■V^mmzLX, im^^vWCttfflUTto m&^frm& Presep Dehydration 
tube (fQftmmimm) fc^T&£|&> ««|L;fe 0 ^#7^ 

^n^h^^^^- (2o%~8o# mm^^/^f-^) -ent^u mmik&® 

(75 mg x Jfc^S 77%) LT#7t. 
MS m/z 488 (MH + )„ 

^J6M4 5 3-(4-{(4-{[5-(4-7/^P7oi^/U)-l-^^-lH-t , 7> f — A"- 
W A"] h ^M^AO [(2-— hn7 a^/V) * A'^/V] T $ / } y 





o 
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3-(4-{ [(2-= h n 7 a^^jV) Xjufc -/U] T 5 J ) 7 ^>V) fvi f-A* 
(182 mg N 0.5 mmolh (4- { [5- (4-7?^ n 7 x -1-^ f ;1/-1H- k° 7 
;V-\-J;V]t ^~)V) * $ ; (156 m g> 0.5 mmol) ££0 

. ^^/isftxyj y (262 mg N 1.0 mmol) (D^nn^y (5 mL) gtfftfcM- 
5 ^rV^^)VifsVWi^^)V (40% 435 mg, 1. 0 mmol) «rfll*. % 

(io%~8o» mm^*/^*D-y) fiii, mmik&%)*<$t£n&foW;Vaz 

Mi NMR (CDC1 3 ) 5 : 2. 57 (2H, t, J=7. 7Hz), 2. 88 (2H, t, J=7. 7Hz), 
10 3.64(3H, s), 3.80(3H, s), 4.72(2H, s), 4.84(2H, s), 6. 73-6. 80 (2H, m), 
6. 92-6. 98 (2H, m), 7. 01-7. 06 (2H, m), 7. 08-7. 18 (4H, m), 7. 31-7. 39 (2H, 
m), 7. 42-7. 55 (2H, m), 7. 61-7. 72 (3H, m)„ 

HJI0i|4 6 3- {4- [ (4- { [5- (4-7 /Is* n7 ^ -l-^. ^/U-lE-h'^y—zU- 



MtiZVU 5T#bftfcj|&»:tfc^:fc<fctfpOv;fr7 p t*@^ (100 m g> 1.1 mmol) 
<D N.N-v'^f^AT^ K (5 mL) j»$ftfc:7kSMS V ^7 A-7kfP#7 (80 mg N 
1.9 mmol) SrJq*., ilf 14 Ifflgg^ Lfc„ £J&*I£« 10% ^tK*^ b 
y!7A7K^^at\ |^^^T'ttWL/c 0 @m^?vHf& Presep 

20 Dehydration tube (^^^(^)§I) &J^T<i64ML »H£Lfco £§lf&VJ) 
*^7A^nv h^77>f- (10%~80% g^^/k/^drf-^) TitglU 
^M^^ (155 mg N ft* 66%, 2 lig) ZM&mikyok UT#fc„ 
'H NMR (CDClj) 5 : 2.57(2H, t, J=7.7Hz), 2. 84 (2H, t, J=7.7Hz), 
3.66(3H, s), 3.81(3H, s), 3.89(1H, s), 4.22(2H, s) , 4. 76 (2H, s), 

25 6.57(2H, d, J=8.7Hz), 6.86(2H, d, J=8.7Hz), 7.00(2H, d, J=8. 5Hz), 
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7. 16 (2H, t, J=8.7Hz), 7. 22-7. 30 (2H, m), 7.38(2H, dd, J=8. 9, 5. 3Hz), 
7.66(1H, s) e 



4tmmzLT, 3- {4-[ (4- { [5- (4-7/Vt a 7 x f ^~ 

ih- t'7 jz-zv-w A'] * b * ^^i/Vjv) r ^ / ] y ~ y n ;<ym* 7- A* 

frb%tm4t&V0 (90 m g> 66%) *«ft*iltt»*i:tT#fc. 

*H NMR (CD CI 3 ) 5 : 2. 62 (2H, t, J=7. 6Hz), 2.85(2H, t, J=7.6Hz), 
3.80(3H, s), 4. 23 (2H, s), 4. 76 (2H, s), 6. 53-6. 61 (2H, m), 6.83- 
6.90(2H, m), 7.01(2H, d, J=8. 5Hz), 7. 12-7. 21 (2H, m), 7. 22-7. 30 (2H, m), 
7. 34-7. 43 (2H, m), 7. 62 (1H, s) e 

8 3-(4-{[4-({5-(2-7ai=/W3i^)-3-[4-( h V 7/V*u*^;V) 

y * -iH- 1° 7 w /v} fvv) r ^ «/ } 7 * y n * ^ 




4 3 £ Hlft \C L T > [4-({5-(2-7x f/U)-3-[4-(M)7/^n 

HflS^fc (110 rag, flX* 40% x 2 Xg) S:»6»«*i:UT#fe. 

l H NMR (CDC1,) 5 : 2. 55 (2H, t, J=7.7Hz), 2. 77-2. 90 (6H, m), 3.65(3H, 

s), 3.96(1H, br s), 4.27(2H, s), 5. 25 (2H, s), 6.46(1H, s), 6.53(2H, 




□ 
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d, J=8. 5Hz), 6. 97 (2H, d, J=8. 5Hz) , 7. 04-7. 13 (4H, m), 7. 19-7. 33 (5H, 
ra), 7.63(2H, d, J=8. 1Hz), 7.91(2H, d, J=8. lHz) 0 

H»J4 9 3-(4-{[4-({5-(2-7cc=/ka:^)-3-[4-( b V 7 U * =f- >V) 

5 m 




mifoM4 4tmmKLX, 3-(4-{[4-({5-(2-7x^xf;l,)-3-[4-( hV7 
jvir 0^^)71 -1H- 1" 7 9—)V-\-4 ;v) * ^< y*?/^ 75/}7i 
~;l,)7°ti^yj&*^;UfrP>mm4k&yo (75 ra g> JR* 73%) &$Jt&2£iil £ L 
10 -C#fc„ 

X H NMR (CDC1 3 ) 5 : 2. 59 (2H, t, J=7.7Hz), 2. 77-2. 89 (6H, m), 4.27(2H, 
s), 5.25(2H, s), 6.46UH, s), 6.53(2H, d, J=8. 5Hz), 6. 98 (2H, d, 
J=8.5Hz), 7.03-7. 13 (4H, m), 7. 20-7. 33 (5H, m), 7.63(2H, d, J=8. 3Hz), 
7.90(2H, d, J=7. 9Hz)„ 
15 Hi£0ij5O 3-{4-[[(2-~ h P (4-{[ (lE)-(4-7^=^- 

l, 3-f7/-;w2-^ ;v) * ^ v y] T $ J } 7 5>'] , 7xx;W7 , n^y 



o" 




o 



3-(4-{[(2-^bD7x -/V) 7. =-)V\ 7?y}7i -fr) 7° P y&* 7^^ 

20 (364 mg N 1.0 mmol), (4-{[ (lE)-(4-7a.=^-l, 3-^T /V-2-^/V) * ^V- 

y]75;}7x^)^;^ (297 mg N l.O mmol) *5 Y ]) 7^~/l'ftX 

7J y (393 mg, 1.5 mmol) ©Th7tKP77^ (4 mL) ^m^UX'T^ 
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S^/Utf^Sl^^vU (40% hA>^y&m* 660 mg, 1.5 mmol) 

l H NMR (CDC1 S ) 5 : 2. 57 (2H, t, J=7.7Hz), 2.88(2H, t, J=7.7Hz), 
5 3.64(3H, s), 4.95(2H, s), 6. 95-7. 09 (4H, m), 7. 19-7. 33 (5H, m), 7.35- 
7.58(5H, m), 7. 63-7. 71 (3H, m), 7.94(2H, d, J=7.3Hz) 0 

1 3-[4-([(2-~ hn7i X/Uft ~)V\ {4- [ [ (4-7 =. ~;V-\, 3- 



H*«5 0"C#fe*LfcKtfe»«*Sr (20 mL) fcl*#U 

TK&fthy T-fe h^-yfttm^hV *A (1.26 g> 6.0 mmol) Sr^fi-e^l:^ 

o^n^. s g*a-c 60 H#Ki*#Lfc, Risa-frttt^n t^yr/w^t K (200 

mg, 3.0 mmol) «rMLT*JP;fc % tit 3 9t?m$tWLit 0 frfoU-frfa* 10% 

Presep Dehydration tube (frftK£(ftOSt) ^fflV>-C««k|| N «fi&Lfc„ B 
m**sD*fA'* i ?&fiU'rhy?'74- (5%~70% gMfcc^/^-frj/) 
-e#«U *jHfc£* (549 mg N 80% N 2 Ig) LT#fc 0 

l H NMR (CDC1,) 8 : 0.96 (3H, t, J=7. 4Hz), 1. 63-1. 78 (2H, m), 2. 56 (2H, 
20 t, J=7. 7Hz), 2.87(2H, t, J=7. 7Hz), 3.34-3.45 (2H, m), 3. 64 (3H, s), 
4.78(2H, s), 4. 79 (2H, s), 6.63(2H, d, J=8.9Hz), 6. 91-7. 06 (6H, m), 
7. 29-7. 35 (1H, m), 7. 34-7. 37 (1H, m), 7. 38-7. 56 (4H, m), 7. 60-7. 66 (2H, 
m), 7.85-7. 90 (2H, m). 

mMM5 2 3-[4-({4-[[(4-7^=yV-l,3-^Ty , -/V-2— f/W^^/VK^n 
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mmm4 6 tmmKLx, 3-[4-([(2-= f 07*^)^^*^] {4-[[(4- 

7*.=.)V-\, Z-f-T V-J\>-l-4 )V) } {y°n kW) T 5 J ]<<ls 9 JM 75/) 
y ^-)V}?u AvWit^frfrh^mttem (270 m g> IR* 68%) fcjftfeifcttfc 
5 £ LT#fe 0 

X H NMR (CDC1 3 ) 5 : 0.98(3H, t, J=7.4Hz), 1. 69-1. 80(2H, m), 2. 56(2H, * 
t, J=7.8Hz), 2.83(2H, t, J=7.8Hz), 3.40-3.48 (2H, m), 3. 66 (3H, s), 
3.90(1H, br s), 4. 16(2H,s), 4.82(2H, s), 6. 75(2H, d, J=8. 7Hz), 
7.00(2H, d, J=8.5Hz), 7.21(2H, d, J=8.7Hz), 7. 32-7. 47 (6H, m), 7.85- 
10 7.91(2H, m)„ 

Ml&mS 3 3-[4-({4-[[(4-7^=/V-l,3-^T^-/l'-2— t A?)* 7 ASM?* 




o 



mmm 4 4 t lt, 3- [4- ( {4- [ [ (4-7 * 3-^7 y-/w2-< 

t>&m\k&m (121 mg, JR* 54%) fc*6»i:f**fcLT#fc. 
MS m/z 486 (MH + ) 0 

4 3-{6-[[(2-= Kn7*=/W^/V*=^](4-{[(2-7*=/>3i^ 
/V) (4-7 * 3-f7)/^-2-^ ;»75;]^ TtW y *JM T 5 7 ] t° JJ 

20 ^y^-^nyo/^i^/v 
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mnM9 tmmzLXs 3- (6- { t (2-~ fa7x * r ^ / } t° y 

MS m/z 748 (MH*) 0 

^!&0!f5 5 3-{6-[(4-{[(2-7^=/k^^/k) (4-7x=;Wl,3-f 7)/- ^-2- 




10 Uttftll 0 twmifcUTx 3-{6-[[(2-- ^^7^=/^)^/^2i^-/^](4-{[(2- 

tX#7t 0 13% (2 It), 

MS m/z 563 (MH*) 0 

15 HJ(g^5 6 3-{6-[(4-{[(2-7^=/^^7V) (4-7^^/^-1, Z-fTV —JV-2- 
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MMM6 tmmKLX, 3-{6-[(4-{[(2-7x^f;V)(4-7x=;Wl,3- 
• MS m/z 549 (MH + ) C 

5 3-(6-{[(2',6'-v J ^^/Hf7^^/^-3— f/V)^^] [(2-~ h n 




o 



mW*\9 tmUfc^X, 3-(6-{[(2-~ ha7x=;v)7/v*^]7^} try 
v 5 y-3->f /v) 7" a ?vW3 £ t>* (2' ,6' -V* Tvnr 7 * =;>-3-^ /w) ^ 

10 *y-^fc*Hfc£-4& L*C#fc. ft* 44% e 

MS m/z 560 (MH + )„ 

8 3-(6-{[(2',6'-^^^tf7*=/W-3-^^)^^]T$/} try 




15 O^^JCUT, 3- (6-{ [(2' , 6' - v?^ f /H^7 x^/W3-f /W) ^ f 

/l/][(2-=bB7x * /V* 7" ^ / } t° y V-3-^ 7W) 7° a /< ^ ftp* f 
^6,*B^*«r*»6»«»fcLT#*:. ft* 15%. 
MS m/z 375 (MH + )„ 

£ffifl|5 9 3-(6-{[(2',6'-v ? ^^t*7^^-3-^/V)^^]7^ / } t°y 
20 i?y-3-^/l/)7P^yi 
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O 



3- (6- {[(2' , 6' -s?^ Tvwtr y x.-)v-z-4 )V) t f-jvir % J } f V 

;V)?Xi/^S&t^;V (0.170 g x 0.45 mmol) /V (3 mL) &£Tf? 

h7t Ko77V (5 mL) 1 M h V (1 mL) £ 

5 >5pxl x it? i6 wmmwLtco Kj&mtzx&na*.* .1 m ti^tttictT, 

ft«fft % #£E*»Lfc„ mCT?»3KLT, *JBft** (0.017 g, 

flX* 10%) Sr*6*«»^bT#fc. 

MS m/z 361 (MH 4 ),, 
10 ^I0i|6O 3- [4- ({[4' -(2-31 h^^/o: h ^^/)-2' , 6' -i?^ ^/Hf 

3-< ^ r^;)7i=/v] -2- o y a /■< yftx^/w 




3-(4-7^ 7i^)-2-7^tnyo A'y||xf /V (400 mg> 1.89 mmol) 
*5 «fc 4' - (2-^ b ^ S/zc, f * ix) -2' , 6' ^/Hf 7 cc =/k-3-;*7 /W^T t 
15 K (434 mg, 1.45 mmol) (Oh/^> (25 mL) tKl;tl/^a7-^7 

(0.4 nnu tr-X^ % 1.6 g) *MtL, lit 16 tfWflltf Lfc, Rj&ttSrfc? 

htfii® i&&£$J£«iigLfc 0 ^btbfcajS^T 1 h7t Kn77> (20 
mL) *$*lfc**y-/V (20 mL) K&MZ^ 10% (50% £ 

0.40 g) $rJBx.T7K*#ffl^T (HLJl&^E) . IHT 3 ^mtftWV1t 0 te 
20 jfc&it&JU S^^iEiit^. »SlV!J*W7^Bvf^77-{ 
- (5%~40% ^i^/g^^/l/) "CfcJKU *JHfc£-* (320 mg, HX^ 
45%) LT#fc. 
MS m/z 494 (MH*) 0 
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mi&ffl 6 1 3- [4- ( { [4* - (2-ac b^ri/xf * V) -2' , 6' -v?^ fvl/ If y * 




o 



mmm etmm^Lx, z-u-uw- (2-^ f^sh^ v) -2* , e* * ttu 

5 t7i^H-^H^fM7 5 y) 7^^/l^]-2-77V^-Dyn^y^^/V^ 
6>«iflS***r«lfelfP*i:UT#fc. JR* 69% 0 
MS m/z 466 (MH + ) e 

HiS0ij6 2 3-[4-({[4'-(2-^ h*v^ h^S/)-2*, 6*-^^lf 
10 ^/V 




=;l/-3-^;W^7t Ki 3-(4-7^7s=/>)-2, 2-i?7;^i3-3-fc Kn^ 
^7 p p^>'^^/^b^Jl^%'lr*ife^<b LT#fc 0 67% 0 
15 MS m/z 528 (MH + )„ 

Hii^l6 3 3- [4- ({[4' -(2-31 h*is*- h^^)-2',6'-^f;nf7x=;w 
3-4 /V] fvW 7^ / ) 7i-^]-2, 2-^7 /V^- n -3- fc K n 5/ 7* P V* 
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HJfe#|6 t IrMHK: Lt\ 3-[4-({[4'-(2-^ h **y^ b ^>»-2' , 6' -V * >?>V 
\fy^ )V\ / fvW r ^ J ) 7 a. -2, 2- v>:7/V;t 

n/^Hx^^gSM^i^ii LT#fc„ ft* 51%. 
MS m/z 500 (Mr) 0 

4 2-7;Vtn-3-{4-[(4-{[(2-7x^^xf/H (4-7x=/Wl,3-f 




OtmmKLXs 4-{[(2--7^~/U^/U) (4-7x=/M ( 3-f7)/ 
-;W2-^f /!/) 7 5 / ] ^ f /H ^ y X7^r t K£ 3-(4-7 5/7x=;l/)-2-7 
/^P^n/^^i|i^^fe*«ft^Srllfetttt»^LT#fc. ft* 27X„ 
MS m/z 594 (MH + ) 0 

M1&ffl6 5 2-7/^a-3-{4-[(4-{[(2-7^-/^^/V) (4-7i=/V-l,3-f 




tmWcLX, 2-7/^o-3-{4-[(4-{[(2-7x^i^) (4-7x 
=^-1, y-/W2-f ^)7>;/]^ ^/W^^v 5 /^) 7^7]7x 7* a 

^^»a^^fe««ft5#|b^||ft|»*i:UT#fc. ft* 65%„ 
MS m/z 566 (MH + )„ 

H«IM6 6 [4-({[4'-(2-^ h*iy)-2' ,6' -Vt^/UV? *~/V-3- 

'f/l']^/l'}7^)7xMv/]SSxf;l, 
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o 



. LT#fc 0 UX^ 83%. 

5 MS m/z 478 (MH + ) 0 

Mt&W6 7 [4-({[4'-(2-^ hdr^ h*S/)-2' , 6' -*? * ?-jVl£7 ol~}V-3- 



[4- ( { [4* - h d(r h -2' , 6' -SM *?)V If 7 * =/V-3--f /W] ^ 
10 ;l/}7^;)7x; (0.37 g, 0.77 mmol) (DttJ—fr (10 

mL) fc*J:tJtfh7tKP77y (10 mL) il^JStffcTRIfeft;* P (0.26 g N 

3.94 mmol) (DimW. (5 mL) ttx., gMT? 18 B#P B 1jf#Lfc 0 £j»fc7k 

tin*., 10% **^tt*»tt-C»BM4K:'L-C, »*xWttWLfc. 

T#fc 0 flx* 91%. 
MS m/z 450 (MH + )„ 

Hftftl 6 8 3- (4- { { [6- H V V)Vlr* */) -4' - (2-^ h 3r i/* b * V) tT 7 a - 
;V-3-y{ ^ ^/W [ (2-= hP7i =/V) ^/W^^/V] 7^)7x ^;V)7u/^S 
20 ^ ^/U 




o 
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tmm^LX, [6-(-<^i?/^^^)-4'-(2-3i ^de>>al Y*cis) \f7 
x =/W3-^/V] ^ ^ / 3-(4-{[ 7 7^/} 

1.00%o 

MS (APCI-) : m/z 723 (M-H) 0 

J£j&0|[6 9 3-[4-({[6-(^^i?/V^i/)_ 4 '-(2-^ h^v/) tf^^ = 




¥7 -jV-Z-J }V\ } *3-;V) [ (2-= fn7x ~;V) * n/V] T $ / } 7 ^ 
MS m/z 540 (MH + )„ 



mmm6 7 tmm^vx, 3-u-({i6-(-<^^^^)-A'-(2~^Y^^^h 

MS m/z 526 (MH + ) 0 

Hi^7 1 3-[4-({[4'-(2-^b=3r^h=¥i/)-6-p« h * SXtf ]7 :n~/U-3-^ 




OH 
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CH, 



mMM3 8tmmzhX, 3-(4-7>;;7x^)yPA s y^^/^ 4'-(2- 
h^^/m hdr^)-6-^ V**s\?y 3l~;v-z-% >w<>i>7?\i K^fe^Sjb^Sr 

5 MS ro/z 464 (MH*) D ' 

MMM7 2 3-[4-({[4'-(2-^ ^drv'^ h^rV)-6-^ *Vtf 7 ^ =/W-3— f 



7tl^#^LT, 3-[4-({[4'-(2-^ hdr^-B-^ b^Vt? 

MS m/z 450 (MH + ) 0 

Hli£0lj7 3 3-(4-{{[5--< V? h^^-l-(2-^^7rc^)-lH-t°7y > -/V- 

3— [(2-= bD7^^^)^/W7}s=/u3T^ ;)? ^=-;v)zfu'<t/m. 

15 y^A- 



niiM 9 1 mmz ut, [5-w y y* h *^-i-(2-y f;w7 ^^yv)-iH-fc°7 y 

-/W3-^/W]^ ^y-/v*3J:t^ 3-(4-{[(2-~ h P7i^yW)^^*:=/W3T^ 





o 
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*H NMR (CDClj) 8 : 0.89(6H, d, J=6.?Hz), 1.88(3H, s), 1.98(1H, m), 
2. 56 (2H, t, J=7.8Hz), 2.89(2H, t, J=7.8Hz), 3.65(3H, s), 3.80(2H, d, 
J=6.6Hz), 4.87(2H, s), 5.82(1H, s), 7. 00-7. 32 (8H, m), 7.50(1H, m), 
7. 57-7. 72 (3H, s) 0 

MMM7 4 3-[4-({[5-^ry^ Y*i/-\-(2-* s 5-)V-7^~)v)-m-\z ; 7-/~-)\s- 




mmwi otmm\zLx, 3-u-{{[b-4 h^>-i-(2-^^y ^/u)- 

1H- tf 7 y — /W3->T /^] * fvW [ (2-- h U7^~;V) *sMt£i*0 TK/)y^~ 

)V) 7° n /s" ^gi » e> mm<t&%> zn&mvtVBkLx&it. 

X H NMR (CDClj) 5 : 0. 88 (6H, d, J=6.6Hz), 1.98(1H, m), 2. 16 (3H, s), 
2. 58 (2H, t, J=7.8Hz), 2.85(2H, t, J=7.8Hz), 3. 66 (3H, s), 3.77(2H, d, 
J=6. 6Hz), 4.28(2H, s), 5.60(1H, s), 6.41(1H, s), 6.66(2H, d, 
J=8. 4Hz), 7.02(2H, d, J=8.4Hz), 7. 20-7. 35 (3H, m), 8. 02 (1H, s) e 
mmM7 5 Z-[4:-{{[S-4 y7 Y^\/-\-{2-^^;vy^^;v)-m-\f : 7-/--^- 



CH, 

H,C— ( 
Q 




mMW6 tm&K.LX s 3- [4- ( { [5-4 *c*/-l- (2-^ ^ ~As)-lH- 

^6jft^at#fc„ (Jfe* 77% N 3I|), 
MS (APCI-): 406 (M~H)„ 
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6 3-{4-[(4— r yf h^^-3-{[(2-7i^xf/V) (4-7i^/V- 



[Xg 1 ] 3- (4- { [ (2-~ 'Fn7i ~/W) */y*-/!/| 75/}7i ~^) :/o /•? y 
5 ^^/V' (0.42 g x 1.15 mmolh (4->f V? h^S/-3-{[(2-:7ai~/Wc^ 



(0.54 g s 1.15 mmolh MJ 7i=/W*^7^f y (0.60 g N 2.30 mmol) feit* 
ff7tFP77^ (20 mL) <Dil-^fc\ tK&Ts T/v'^/l't'yi^xf /V 
(40% b>^^^ N 1.04 mL> 2.30 mmol) ^PXL> ^M^T 3 ^F^^#Lfc, 
10 Rj«&^EtltU «i/!J*W7^t:-7h^77^ (^*?->7 
@^^^/V=10/l~l/l) ^Tffi^L, ^fe^tf) 3-(4-{(4--f h^iX-3- 
{ [ (2-7 (4-7 3i =/V-l, 3-^T y*— f /V) T ^ 7 ] ^ 

15 [Ig2] ^p^SSjl^^^y hSlFB (0.24 mL, 3. 45 mmol) <£> N, N-i?^ ^ 
WA7^K^ (10 -mL) ^!7A— tK^^I (0.29 g N 6.90 

mmol) SrJH*., Mt» 2 B#TO#Lfc 0 S^fc^^/I'T-^ U 

A^nv}>^77^ (^^^W@^^^-10/l~2/l) ^TlS$S{L, 
20 Jfcft© 3-{4-[(4— f 77* V*iy-3-{[(2-7 (4-7i=/l'-l ) 3-^T 

y*-/v-2-< /w)7^;]^ f-M ^ y ^/W / ]7x-;H7d^V^^ 5vw& 

[Ig3] *f 0 , ^^/-;y (5 mL) te&tfT YytYnyyV (10 mL) oil 
1 «7AtK^ (2.3 mL) ZMz., 2 B#|?fjm# 




0 



;v) (4-7j 3-<^T y*-/v-2— i ;v) r % / ] * jhM 7 —M * ? J —fr 
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■ g> urn 54%) zmc 0 

MS (APCI-): 618 (M-H)„ 
5 7 3-{4-[(4-{[(2-7oi^/^^v) (^7asM, 3-f7)/-/W2- 




^1 2iRiH:UT, 3-{4-[(4-{[(2-7^=/^^) (4-7^=/V- 

10 *f^a»&*Mfc*fc*ftfitM5*LT#&. KX^ 81%. 

l H NMR (DMS0-d 6 ) 5 : 2.39(2H, t, J=7. 5Hz), 2.65(2H, t, J=7.5Hz), 
2.94(2H, t, J=7. 7Hz), 3.68(2H, t, J=7. 7Hz), 4. 24 (2H, s), 4. 68 (2H, s), 

6. 33-6. 45 (2H, m), 6.95(1H, t, J=8.8Hz), 7. 15-7. 44(13H, m), 7.83- 

7. 90 (2H, m) 0 

15 $mm7 8 (6-{{[4'-(2-oif^i/ac h^S/M'^'-SM^l^as^S- 
-f^^^/H [(2-= bn7i=/H^=;l/]7^ /}-My/7 7^-3-^f 
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mmw9 tmUKLx, (6- { [ (2-= h p 7 ^) x/i/*=/v] 7 i -1-^ 

• MS m/z 673 (MH + ) D 

5 7 9 [6-({[4'-(2-^ h*v^ h^V)-2',6'-^^f/Hf7x=/V-3- 




1 0 t^iiat, (6- {{[4' -(2-* h h*$/)-2\ 6' ^/U 

10 7?y-3->f;i/)ft*^W6>SI^«ll«r*6Mfti:Ut#*:. flX^ 76% 
(2 Ig)„ 

MS m/z 488 (MH + )o 

8 0 [6- ({ [4* - (2-x b ^'7i f ^^)-2' , 6' -7^ f /Hf 7 x=/V-3- 




gMfflll 2iRifcU, [6-({[4'-(2-oil>dr^h^^)-2 , ,6'-^^^/V 

LT#fc. IR* 29% 0 

'H NMR (CDClj) 8 : 1.23(3H, t, J=6.9Hz), 1.66(6H, s), 3. 53-3. 64(4H, 

20 m), 3.77(2H, t, J=4. 8Hz), 4.08(2H, t, J=4.8Hz), 4. 53 (2H, s), 6.56(2H, 

s), 6.71UH, s), 7.03(1H, d, J=7.6Hz), 7.09(1H, d, J=8. 3Hz), 7.23(1H, 

d, J=8. 3Hz), 7. 31 (1H, s), 7.37(1H, t, J=7.6Hz), 7.52(1H, s), 7.54- 

7.6K1H, d, J=7.9Hz), 11.77(1H, s) D 
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1 {6-[[(2-= Yuy ^^;v)*;V*~;V\ (4-{[(2-7x=;Hf 
JV) (4-7 at ^-/W2— f /^) T ^ / ] "^SW T ^ 7 ]-l- 




o 



5 mnM9 tmmz^X, (6-{[ (2-n 1> n 7x=;W 7/1/^=^] 7 $ y 1-1-^ 
1/ y 7 7 ^ ft®^ f /l^fc il? (4-{[(2-7cn=/^^/W) (4-7^=/U- 

MS m/z 773 (MH*) 0 

10 ^82 {6- [(4- {[(2-7^-/1^^) (1-7 ^~;V-\,2-?-T*/—>V-2->( 




. %WW 0 i^iat, {6-[[(2-= bn7^-/V)^7U7iN^](4-{[(2-7 

15 7 ^ / j/7 7 ^-3->f ^} W ^Ifk^^^feitfe i: L 

T#fc„ 82* (2 II), 

MS m/z 588 (MH*) 0 

mMM8 3 {6-[(4-{[(2-7ai^/V^^/V) (4-7^=/Wl,3-^ry*-/W2— T 

/v)r^]^ *m W 75/] -1-^7* 7 7 ^-3--f /W stft 
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O 



MS m/z 574 (MH + ) 0 

Hli0ij8 4 3-[4-({[4'-(2-^ h^-»-2' ,6' ^=^/V- 




o 



10 3- [4- ( { [4' - (2-3: * f dr -2' , 6' -V* *f->V If 7 * =;W-3- f /P] ^ ^ 
/V}7^y)-2-7;Wtn7x-/l/]7'o^yi (0.372 g N 0.800 ramol) <Di?*- 
=3-}Vol~-^;V (5 mL) * $ V K^Hs^^fe. (0.0519 mL N 0.800 mraol) 

(0. 402 g, ft* 90%) t LT#fc e 

15 l H NMR (CDC1 3 ) 6 : 1.25(3H, t, J=7.0Hz), 1.82(6H, s), 2. 61 (2H, t, 

J=6.7Hz), 2. 77 (3H, s), 2. 83 (2H, t, J=6. 7Hz), 3.6l(2H, q, J=7. 0Hz), 

3.79(2H, t, J=4.8Hz), 4. 11 (2H, t, J=4. 8Hz), 4. 51 (2H, s), 6.63(2H, s), 

6. 80-6. 90 (2H, in), 6. 98-7. 04 (1H, m), 7. 07-7. 16 (2H, m) , 7. 35-7. 43 (2H, 
m), 10. 97 (1H, br s)„ 

20 MMm85 [6-({[4'-(2-^ 1>*$/^ h *i/)-2\ 6' -i?y fvUlf? * = /V-3- 

'f^^f;W7U)-2 ) 3-7t Ko-My / 7 7 f /V 

215 



WO 2005/087710 



PCT/JP2005/004872 




#tM2 1 ilT^fcbT, [6-({[4'-(2-xh*^x b*$")-2',6'-^?vV 
5 MS m/z 490 (MH*) e - 




o 



10 If 7xs^-3-^^/] ^ § y )-2, 3"'S?k KP-l-^yy77V-3->f^]ft 

«^^/>*»e>*»ft****lfe»il^UT#fc. 85K 0 
X H NMR (CDC1,) 5 : 1. 25 (3H, t, J=7. 1Hz), 1.8l(6H, s)', 2. 44-2. 55 (1H, 
m), 2. 59-2. 69 (1H, m), 3. 58-3. 75 (3H, m), 3. 79 (2H, t, J=6. 1Hz), 
4. 10 (2H, t, J=6. 1Hz), 4.23(1H, dd, J=9. 2, 6.5Hz), 4.46(2H, s), 

15 4.64(1H, t, J=9. 2Hz), 6.61(2H, s), 6. 68 (1H, d, J=1.3Hz), 6.75- 

6.83(2H, m), 7. 00 (1H, d, J=7.9Hz), 7. 07 (1H, d, J=7.7Hz), 7. 39 (1H, t, 
J=7.7Hz), 7.60(1H, d, J=7.0Hz), 11.70(1H, br s) a 
mp 140 'Co 

7 3-[4-({[4*-(2-^h^^ Y*i/)-2' ,V -V*^;V\?7 
20 3-^ ;V\ * f-jV) T $ J ) -2-7 JU* B7i "f P /< >f!k p- h )V yX/Vfc 1/ 
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3- [4- ( { [4' - (2-^ h ^ b * *S) -2' , 6' \f7* ~;V-3— f lV\ } 

/H7^)-2-7/^o7 3 :^]yn/> t yi (0.372 g, 0.800 mraol) <D&^ 
?-;Vx-— i r)V (5 mL) p- YjVs. y*)Vi£ >Wt— TKfP^J (0.152 g, 

5 0.800 ramol) (OW^.^^ (5 mL) mWiZMZs £ Cfc^^r^^^-^ 
^^/^-x/Wt?5fe#bT > ilJ!te^£iSfeJi£i§ (0.456 g % Ifc* 89%) 

1 H NMR (CDClj) 5 : 1.25(3H, t, J=7. 1Hz), 1.75(6H, s), 2. 38 (3H, s), 
2.63(2H, t, J=6.5Hz), 2.8l(2H, t, J=6. 5Hz), 3. 61 (2H, q, J=7. 0Hz), 
10 3.79(2H, t, J=5. 1Hz), 4. 11 (2H, t, J=5. 1Hz), 4.47(2H, s), 6.61(2H, s), 
6.71-6. 78 (2H, ra), 6. 98-7. 10 (3H, m), 7. 15 (2H, d, J=8. OHz), 7.23- 
7.32(2H, m), 7. 71 (2H, d, J=8.0Hz), 11.05(1H, br s)„ 
m&M8 8 3-[4-({[4'-(2-^b^^h^^)-2 , ,6'-^^f-/Wlf7i^^- 
3-f;v]^f;u}r^)-2-7;^n7i=;i']7 t p^yi ^yHyx/ufc^m 

15 m. 




3- [4- ( { [4' - (2-3i h is) -2' , 6' - v> ^ If 7 * ^/W-3-^ /V] ^ ^ 

/WT^J^/l'tn?!^]^^^ (0.372 g x 0.800 mmol) 

^jc-x/i^ (5 mD femz^yvyxfrft^wi—frfay} (0.141 g . 0. soo 

20 mmol) (DmSt**?* (3 mL) i&ft&Jn* % 4CfcHi*S**^-^*^ 
x-t;v«LT, ^S^^SrilfeJltS (0.474 g, 95%) «b UT#fc 0 
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l H NMR (CDC1,) 6 : 1.25(3H, t, J=7.0Hz), 1.75(6H, s), 2. 64 (2H, t, 
J=6.4Hz), 2.82(2H, t, J=6.4Hz), 3.6l(2H, q, J=7.0Hz), 3.79(2H, t, 
J=4.9Hz), 4. 11 (2H, t, J=4.9Hz), 4.47(2H, s), 6. 60 (2H, s) , 6.72- 
6.79(2H, m), 6. 97-7. 10 (3H, m), 7. 23-7. 46 (5H, m) , 7. 79-7. 85 (2H, m), 
11. 06 (1H, br s)„ 

M1fcM8 9 3-(2-7/V^-p-4-{[3-(2-^^7Wl-^7^)^<^i?/V]r^/}7 




MS m/z 442 (MH*),, 

0 3-(2-7/V^-n-4-{[3-(2-^^/Wl-^-7f L 7k)'<^^/U]r $ /}7 




*&M4&XXm*9l8 4 fcWHUfctT^ 3-(2-7A'tn-4-{[3-(2-^f^- 

tfettitti^at#fc, 9i%„ 

MS m/z 414 (MH\ 7!;^ilT)„ 

HMM 9 1 3- [4- ( { [4' - (2-3i K^xh - 2 ' , 6* - V * f-;V\fy^ ~;V- 

3— f )V\ * 7-M T%S) -2-7 fr* P7x =-M 7*0^^7 ^ K 
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O 



3- [4- ( { [4' - (2-x b i/x f ^ ^ -2' , 6' -i?^ f /Hf 7 x ^;W3-f ^ f 
/V)TU)-2-7;^n7i^/V]yD^yi (0.251 g, 0.500 mmol), 7 M T 
y*^T/ *Z J— (0.4 mL, 2.80 mmol) l-if/U-3-(3-7 ^ / ^ 

5 D^)*/V^5 K tttttt (2.88 g, 1.50 mmol), 1-fc Ka^^^/b 
yr^^/V (0.230 g, 1.50 mmol), 1, 8-i?T-f yf*S? P [5. 4. Oj-7-? 
>- (0.448 mL, 3.00 mmol), & J;TJ* b V ^/VT 5 ^ (0. 502 mL, 3.60 mmol) 
<DT±h~hD^ (3 mL) mW%£UX- 24 R#iM#Lfc 0 S«§r^fP^ 

10 #u iiTK^-T- h y *^-es£]!&&, ^jE^t^ 0 mm*M.m&*sv 

7A^O.vb^77^ (50% g^^fvV/^f-^-i^^A') 
T, i&mik&Vo (0.206 g, HX^ 89%) Zm&tilWiysb LT#fc„ 
MS m/z 465 (MH + ) „ 

Hil^j9 2 N-{[4 > -(2-3i -*?*<?)\>y?y 




o 



^£00 9 1 i IHttllC LT, 3- [4- < { b * h * V) -2\ 6' ^ 

/nf y * ~/W3-^ /v] * 7 5 y ) -2- 7 /M- p 7 * -/Kl 7 s a /< y&te £ 
trn y 3?^a»&*sft*4fe*ft&ttft*& LT#fc„ jr* 93% e 

20 MS m/z 519 (MH + )„ 

HH0i|9 3 N-(^^^/W^^=^)-3-[4-({[4'-(2-^h^^f^v / )- 
2' , 6' -S? y ^/U tf 7 * =/V-3—f y fvW T 5 7 ) -2-7yV^- d7i-/V]7p 
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oXX) 

3- [4- ( { [4' - (2-^1 h *c fx. h * f) -2' , 6' -i? * f-As\£ 7 ^ < /W] ^ ^ 

/W}7^/)-2-7;^D7x^]7 B n^y|fe (0.186 g, 0.400 mmol) Ofh 
7t YU77> (5 mD^lC 1,1' -^7/V#^^ 5^)/-/^ (97.3 mg, 
5 0.600 mmol) ZMtL, &£#ffi&Tx 1 ^IMBS^ Lfc 0 BL^WL^W^ 
l-7x^^y^$y75 K (91.5 mg, 0.480 mmol) *5<fctf 1,8-^Tif 
\fi/?zil5. 4.0] -7-17 ^x-fe^ (0.0897 mL, 0.600 mmol) Srj&P*., 

*.t, 24 ^Ktt#t7to &mm*mmmmL, mi- m ^^i&tk 

10 m&mmistco mm^fv^^/^7^^^^^7^- 

(2o%~eo% mm^/v/^-v-y) vmm^Xs mmi^m (o.isg g , 

76%) &m&m$;Viik Lxnito 

MS m/z 619 (MH 4 ). 

9 4 3- [4- ( { [4* - (2-3i df- ^ h ^ vO -2' , 6' -S? * f-jVK 7 ^ =-)V- 
1 5 3-4 ;v]^f^)7^;) -2- 7 ;vlr P7i=/v]-N-(7'a f /V* -;v) 7" n /« 
S K 

o o o 

HJfefcl 9 3 £ H*|C LT, 3-[4-( {[4' -(2-^ h ^i"^ h df V)-2' , 6' ^ 
Jls\f7 ^—^-3-4 /V~}t^/U}T $ /)-2-7/l'*X27 x.~/U]7°u/<y&b7°* 
20 /^-W^y7 5 Kd>b^®^^«rilfe^^^ LT#7t 0 43K 0 
MS m/z 571 QiH*) 0 
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Hi&0ij9 5 3- [4- ({[4' -(2-^ }*3ci/)-2' -Vt^JVVy ^~;V- 

3-4 /^^f/WrU) -2- 7 frjr n7x=;V]-N-(^ i-;V7,;VHs -f u V 
T% K 




5 HWJ 9 3 t mm\Z bT N 3- [4- ( { [4' - (2-^ 1> h * f) ~2' , 6' - 5? * * 

;W7x. —/U-Z-J )V\ * J-;V) T % J ) -1-7 )Vir P7x=;u]/a^ >Wt 
y^*y7§ K*»fe*«^***lfe|ll«t«lt UT#fc. HR^ 85% 0 
MS m/z 543 (MH + ) 0 

H^J9 6 3- [4- ({[4' -(2-^ b^^' .e'-^^f ;Hf7x=i^- 

10 3-^ /V] ^f^}75 /)-2-7^n7i^]-N-['( h 7/1/to^f/V)^^* 




HJS01J9 3^iiat, 3-[4-({[4'-(2-^ h^V^h*V)-2\6'-^^ 
;w if 7 ^ ^;W3-^ ^ ^/^} 7^/)-2-7 B7i=;i']7 , o^ t 
15 1, l,l-MJ7^n^^^^.^^^T$ K^b^M^^^^.^^^ 
flX* 48%„ 
MS m/z 597 (MH + )„ 

£ffift|9 7 3-{4-[({4 , -[2-(^^/VT^/)-2-^-=3ry^h^iX]-2 , ,6 , -v f 

p< ^ if 7 x. ~>v-z-J M * J-jv) 7 $/]-2-7 a 7 1 ~/W y n /■? j'gfc:* 

20 
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3-(4-T %/-Z-y;Vitxi7 3L~;V)'7xis*V&=. s }-;V (0.496 g N 2.35 mmol) 

*/]T-thT$ K (0.725 g N 2.14 mmol) © (10 mL) 

5 SJcfcft® (0.245 ml, 4.28 mmol) &Mz-s £Sfi"C 3 B^lfflfll^ Lfc 0 

TK^bbPT^ b^^^sg^MJ 1>A (0.907 g, 4.28 mmol) £fi 

»JE«Mfcbfc. g5g^!J^W7A^nvf^77^- (20%~70% ^gft^ 
10 ^/V/^*i^) "CllMU (0.978 g> UK* 86%) &Jt6»**4fr£ 

MS m/z 535 (MH + ) 0 

HJ&fll 9 8 3-{4-[ ({4' -[2-(^^/WT 5 /)~2-**y h * V]-2' ,6'-^ 




HJfefllS fcRfcfcLT, 3-{4-[({4'-[2-(^^T^y)-2-^y^h^ 
V] -2' , 6' - *7H* 7 /W * 5vV) 757] -2-7/^ n7i ~M 

MS m/z 507 (MH + )„ 

20 HJfe^j9 9 3-[4-({[2',6'-^^^/W-4 , -(2-^-/V*y ^-4— r/^-2-^dry^ 
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MS m/z 549 (MH + ) 0 




6 ° 

2 i: m*tC bt\ 3-[4-({[2' , 6' -i^ f;W4' -<2-*/u* P 

MS m/z 507 (MH*) 0 

gttftl 0 1 3-[4-({3-[l-(2-^h^rV^^)-2-^^;W-lH-^>'K-/V'-3- 




gffitils 8 fcffHKfc'L-r, 3- (4-7 ^; ; -2-7/>t n 7 x=^) 7n^y^f 

A* *tf 3-[l-(2-^ h^i/^^;V)-2-j^ 77U-1H-* f ^ K-/V-3-- T /t/J^vXT 
/l^fc K^fe*«ft^**lft»jR»^bT#fc D HX^ 53%„ 
MS m/z 503 (MH + )„ 
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10 



4 M s< > i?M 7 $ J ) -2- 7 a 7 * -f a 




15 



20 



* LT#fco HX^ 85%, 
*HNMR (DMSO-d,) 5 : l.04(3H, t, J=7.0Hz), 2. 37-2. 47 (5H, m), 2.69(2H, 
t, J=7.6Hz), 3.38(2H, q, J=7.0Hz), 3.66(2H, t, J=5.4Hz), 4.30- 
4.4K4H, m), 6. 46-6. 57 (2H, m), 6. 94-7. 06 (2H, m), 7. 07-7. 15 (1H, m), 
7.25-7. 34 (2H, ra), 7. 38-7. 49 (4H, m) e 

mmmio 3 8 -(4-{{[B-(^y^**v)-2 , .« , -^^ lf:7 *= / ^ 8 - >f 




^ifefll 9 £ n*£ UT, 3-(2-7/^n-4-{[(2-^ h p7*^) 
7 >;;} 7x -/V) -7x1 [5-(-<^^/^^^)-2' , 6' * 

MS m/z 697 (MH*) 0 

0 4 3-[4-({[5-(-<^/V^V)-2',6'-^P«^^7*^V-3->r 

/V] ^ T 5 / ) -2-7 /V* n 7 * -/W] ^ n /•? ^^/W 
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10 




^IV-Z-J /V] * *M [(2-=fP7x * T * / ) -2-7 a 7 

(2 Ifi). 

MS m/z 512 (MH + ) 0 



o- 

H,C-|-OH 




15 



MM 4 *3 * 0***4* 8 4iH*fctt,3-[4-({[5- > f> ~ . 

'HNMR (CDC1 3 ) 5 : 1.83<6H. s), 2.65(2H, t, J=6.5Hz), 2.79(3H, s), 
2.84(2H, t, J=6.5Hz), 4.48(2H, s), 5.10(2H, s), 6.42(1H, s), 6.72(1H, 
s), 6. 81-6. 89 (1H, m), 6. 95-7. 18 (6H, m), 7. 28-7. 45 (5H, m) 0 
mmmiO 6 3-[4-({4-C(3-tart-^>k-6-7*=^-lH-tr9^-A-W 
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10 



20 




3- (2-7 >V* u -4- { [ (2-=. b P ? * = AO * =-/V]T 5 7 }7x.~A') * 
***** (435 m g> 1.1 mmolh {4r[(8-t«rt-^^-B-7*=A-lH-l?93/ 
wV-H^)^f^7x=M^/^ (360 mg, 1.1 mmolh *3,fctfby 
y^,V**7 4V (393 mg, 1.5 mmol) O^nB^V (5 ml) 
ja-CT^/^^^^^^^^^^ < 40 * h^^tts 660 mg> 1.5 mmol) & 

4- (10%~80% ft**^/^**^) -ffHMU 

ft***, 38J:^^*^H» (360 mg. 3.9 mmol) © H, H-iM **** 
AT 5 K (5 mL) (320 mg, 7.6 mmol) 

ftSxWiWlfc. mtx-f-^m* Presep Dehydration tube (fnftfrfi^ 

(MOW MV^WW, »J£»i8St^o 

(10%~80% IM^*/-***') *H^* (160 mg, 

15 JR* 28%) Sr#tfe***^U"C»fc- 

L H NMR (CDC1,) 5: 1. 23-1. 29 (3H. m), 1.37(9H, s), 2.55(2H, t, 
J=7.7Hz), 2.84(2H,t, J~7. 7Hz) , 4. 10-4. 16 (2H, m), 4.24(2H, s), 
5.30(2H, s), 6.20UH, s), 6. 24-6. 35 (2H, m), 6. 92-7. 01 (3H, m), 7.21- 
7.37(7H, m) 0 

mm 1 0 7 3-[4-({4-[(3-tert-7f-/W5-7^^/WlH-tf ^/-A-W 
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3- [4- ( {4- [ (3-tert- 7^/1-5- 7 x =l/>-1H- 1° 7 -/*-A*-\-4 lV) * ^frl^S 
\>MT% S)-2-y )V*xiy *.~;v']7°V/<V%&x- s ?-fr (150 mg, 0.29 mmol) 
(Dzifty— /v(5 mL) #£1*7^ 7 fc Ko77V (5 mL) fcfljfc 1 M zKRfc7- 
■ MJp-Me»ift (2 mL) Srin*., *a-C 2 BSMHJItfLfc. RjS*Sr*K:a^ 
5 10% ^ai^R^^^aBMttUT, ■MU**vi'T*fcfflL*:. Sfc8&^vWl& 
Presep Dehydration tube 81) «f^V>T^m> ^cffa^tfc, 

MEfcS'JJ ^^^V 3 " 7 F^77^ (20%~80% ttHai^/l'/^^f- 
V) T?Hf*U *JHftj£fc (91 mg, Jfc* 65%) LT#fc„ 
'H NMR (CDClj) 5: 1.36(9H, s), 2.60(2H, t, J=7.6Hz), 2.84(2H, t, 
10 J=7.7Hz), 4.23(2H, s), 5. 31 (2H, s), 6.20(1H, s), 6. 24-6. 34 (2H, m), 
6.93-7. 00 (3H, m), 7. 21-7. 37 (7H, m). 

0 8 3-(2-7^n-4-{[4-({5-(2-7i=/Hf /H-3-[4-( h U 7 
P ^ ^/V) 7 ^ -1H- fc° 7 y -/W- W M * ^ V*?)V\ 7$;}7x 
=;l/)7n ^Ifc^ ^vv 




ilT, 4-({5-(2-7s-;Vsf/V)-3-[4-( h U 7/^0^^)7x^/1/]- 
lH-t°7)/— /V-K/W^f/^'iyXT^Tk K (868 mg, 2.0 mmol), 3-(4- 
7^/-2-7/l'to7x-/V)7o^yi^f^ (420 mg> 2.0 mmol), I^SI 
(300 mg N 5.0 mmol), &&Xf 1,2-^onx^y (15 mL) <DM&Vo\^ tK^ 
20 {khVT±h*i'*$Xi'hy V* (1.20 g, 6.0 mmol) <Sr*i>firf o;ft]x.T 1 

WFWHI^bfc. KJ*a^»«r 10% *«*»*by*AjMH*|i:tt«r, 

i/!)*W5A^O^f^77^- (20%~60% ^oc:^/l//^^^y) "CHf 
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L H NMR (CDC1,) 5: 1.26(3H, t, J=7. 1Hz), 2.53(2H, t, J=7.7Hz), 2.78- 
2.9l(6H, m),4. 12 (2H, q, J=7.0Hz), 4.25(2H, s), 5.25(2H, s), 6.22- 
6.32(2H, m), 6.47(1H, s) , 6.94(1H, t, J=8.4Hz), 7.05-7.13(4^ m), 
7. 20-7. 35 (5H, m), 7.63(2H, d, J=8. 1Hz), 7. 91 (2H, d, J=8. 1Hz) 0 
5 1 0 9 3-(2-77V^-n-4-{[4-({5-(2-7oi^/V^^/V)-3-[4-( b 3 7 

)Vik u t fvk) y -ih- fcf y A>) t ftv) ^< v TU)7i 




3- {2-y;V* V -4- { [4- ( {5- (2-7 -3- [4- ( h V y;^n^^ju) 
10 71=^] -1H- tf y W M * ^/v) ^^^/v] 7 S J ) 7 zc n/V) 7"n/<y 

&^;V<D^f> /*->V (10 mL) ^J:^fh7tKn77V (10 mL) &mfc 1 
M Tkmfci-hV «7A7MW (4 mL) fcJlljfcx Mtf 2 B#figj*#Lfc 0 

^?VVJ1& Presep Dehydration tube m%UM(W)M) trBV^TlMWK U 
15 JE&agLfc 0 »jtSrVU *W7A^nvh^77^- (20%~80* &g^f- 
A^/^^l/) -efl|$SlUTx (620 mg, Ifc* 51%, 2 I&) 

l H NMR (CDClj) 5: 2.58(2H, t, J=7.6Hz), 2. 76-2. 93 (6H, m), 4.24(2H, 
s), 5. 25 (2H, s), 6. 21-6. 33 (2H, m), 6.46(1H, s), 6.93(1H, t, J=8.5Hz), 
20 7.04-7. 13 (4H, m), 7. 18-7. 32 (6H, m), 7.63(2H, d, J=8. 1Hz), 7.90(2H, d, 
J=7.9Hz) 0 

110 3- (2-7 A** p -4- { [4- ( {5- (2- 7 « ^;V^=f-;V) -3- [4- ( 7 
frir xx * ^/v) 7 * -1H- f 7 /W ^yu) ^S?/V] 7 ^ / } 7 * 
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3- (2-7 D -4- { [4- ( {5- (2- 7 ^)V^)V) -3- [4- ( b V 7 A** * * 7 Ad 
7 * ^/V] -1H- \f y V-A<- W /W ^ ^/W ^ > T ^ / } 7 a ^ P >< ^ 
|ft (500 mg, 0.83 mmol) ©Rtf^A' (20 mL) *t*fc* * i'**'*:'* (95 
5 mg, 1.0 mmol) ^MtfiP^s 1 . #W»# Lfc. RlS»^*«r»«l U 

ftjfcLT, «|ft^*«rllA»* (348 mg, JR* 60%) UT#fc. 
J H NMR (CDC1 3 ) 6: 2.57(2H, t, J=6.7Hz), 2.76(3H, s), 2. 77-2. 88(6H, 
m), 4.43(2H,s), 5.24(2H, s), 6.45(1H, s), 6. 78-7. 09 (7H, m), 7.14- 
10 7.32(6H, m), 7.64(2H, d, J=8.3Hz), 7. 86(2H, d, J=8.1Hz)„ 

gttfll 1 1 3-{4-[(4-{[3-tert-^/W5-(2-7a=i7^^/V)-lH-t 0 7y 




Mtimi 0 8 tmmfcl>X, 4-{[3-tert-:7 , ^/V-5-(2-:7^~^^)-lH- 
15 f 9^K^]^^^^r/l^t K*5±tf 3-(4-75;-2-7/VtD 

l H NMR (CDCI3) 5: 1.26(3H, t, J=7.2Hz), 1.32(9H, s), 2.53(2H, t, 
J=7.7Hz), 2. 67-2. 87 (6H, m), 4. 12 (2H, q, J=7.2Hz), 4.24(2H, s), 
5.20 (2H, s), 5.97(1H, s), 6. 23-6. 32 (2H, m) , 6. 90-7. 00 (3H, m), 7.05- 
20 7. 11 (2H, m), 7. 18-7. 30 (5H, m)„ 

mi&mi 1 2 3-{4-[(4-{[3-tert-^/V-5-(2-7*^/^^)-lH-t P 7y 
-/WW )V\ / *f-;v)s<v¥;v) T % / ] p 7i^v}^o^ 
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gftftl 0 9 ilHa^UT^ 3- {4- [ (4- { (2-7 * 

u*l/&^;Vfrb$tmk&®*n&$\ik t fok LT#7c 0 Ifc* 68X (2 IS). 
5 l H NMR (CDClj) 5: 1.32(9H, s), 2.59(2H, t, J=7.6Hz), 2. 68-2. 88 (6H, 
m), 4.24(2H,s), 5.20(2H, s), 5.97(1H, s), 6. 23-6. 33 (2H, m), 6.90- 
7.00(3H, m), 7.05-7. 10 (2H,m), 7. 18-7. 31 (6H, m) 0 

m&mi 1 3 3-{4-[(4-{[3-tert-^/W5-(2-7a^/V^^/v)-lH-^7y 




mi&Wl 10 kmUKLX, 3-{4-[(4-{[3-tert-^/V-5-(2-7a:^/Ucc^ 
)V) - 1H- fcf 7 V —A>-l->( )V\ tf-M^s *SM T 5 7]-2-7/Ptn7x=;H^ 
n/<^»^6,*Jl^*Sr*J!t6**tti&*i:bT#fc. 82K„ 

15 'H NMR (CDC1,) 5: 1.37(9H, s), 2.57(2H, t, J=6.8Hz), 2. 75-2. 87 (9H, 

m), 4.39(2H,s), 5.48(2H, s), 6.04(1H, s), 6.6l(lH, dd, J=8. 1, 1.7Hz), 
6.82(1H, d, J=10. 5Hz), 6. 97-7. 09 (5H, m), 7. 14-7. 31 (6H, m)„ 
WfoWl 1 4 3-{4-[(4-{[5-tert-7 r ^^-3-(2-7^=7^^/V)-lH-t°7 x / 
/v] / f-M^yf/v) T ^ / 1-2-7 Ar^-v 7i-/H ^n/^lfc^^v 
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HgC CH 3 




l H NMR (CDClj) 5: 1.23(3H, t, J=7.1Hz), 1.35(9H, s), 2.56(2H, t, 
J=7.6Hz), 2.87(2H, t, J=7.6Hz), 2. 93-3. 05 (4H, m), 4.12(2H, q, 
J=7.2Hz), 4.31(2H, s), 5.65(2H, s), 6.02(1H, s), 6. 46-6. 56(2H, m), 
6.88(2H, d, J=8. 1Hz), 7.05(1H, s), 7. 13-7. 33 (8H, m) 0 
mfaMl 1 5 3-{4-[(4-{[5-tert-y^/V-3-(2-7^^/V^^)-lH-t°7> r 



^t{DlO 9 3-{4-[(4-{[5-tert-^^/W3-(2-7cc^^^ 
/v) -1H- fc° 7 y-zv-i—f /u] p< f-M i?;v) 7^]-2-7;^n7i =/W 7 

us<ym^*frbmm<k&®*&&fofttot^~z®fr 0 ®.mm (21®. 

X H NMR (CDC1,) 5: 1.28(9H, s), 2.59(2H, t, J=7.5Hz), 2. 76-3. 01 (6H, 
m), 4.24(2H,s), 5.45(2H, s), 5.88(1H, s), 6. 23-6. 34 (2H, m), 6.95(1H, 
t, J=8.7Hz), 7. 13-7.3K10H, m) Q 

mmmi 1 6 3-U-UK -(2-^h**^ h**)-* ,6' -Vti-frvy 




iH 



O 
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mmm 9 7 1 mm^ ut> 4' - (2-^ h b *v0-2' , e' * 

=;V-3-*^Tt Kftit; 3- (4-7 ^ 7 s -2, 7;^ P ^ O 
|fc^/l^b3tStt£& UT#fc„ 90* o 

5 MS m/z 512 (MH*) 0 ' 

mmmi 1 7 3-[4-({[4 , -(2-^h^v'^bdrv')-2 , ,6'-^^lf7^^ 




3- [4- ( { [4' - (2-^ b ^ h ^ v0 -2' , 6' - v> * 5vV tf 7 ^ =/W3--f /U] * ? 
10 /I'} 7 5 y ) 7 i=;V]-2, 2-^7/^0 7*o ^yiif/V (665 mg> 1.30mmol) > 
fh7t Ko77y(15 mLh (10 mLh * (10 mLK & .fctfTKSI 

itV ^!7^~ 7kfP#> (162 mg, 3.89 mmol) ©il^&^iB."? 3 NFKJt#U/t„ 

15 !)*W7A^vF^77^f- (20K~100fc g^fe^^/^^f- V) 

$66%) £ LT#fc 0 

MS m/z 484 (MH + )„ 

mifoWl 1 8 3-[6-({[4'-(2-^b^v'^h=¥v')-2 , ,6'-v ? ^^/Hf7 ; c^ 
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mmm 97 1 mn\z tx, 4' -(2-^ h v , e* f-^v * 

- ;W3 _^ /W < /V ^ t K*J it5 3-(6-T 5 7 t°y ^^-3->f/W T'P'^SM fvt' 

5 MS m/z 463 (MH + )„ ' 

%im\\ 1 9 3-[6-({[4'-(2-^h^r^ h^-^.e'-^f^x^ 




10 f/Hf7i=/H-^v]^;H7^) try i?^3-^/w]yn^^il^^^ 

MS m/z 449 (MH + ) 0 

mmm 120 3- te- ( { u' - (2-^ b * ^ b * -2' , e' -^^ ^ tr 7 * = 




3- [6- ({[4' -(2-3i h ^ri/o: b *i/)-2' , 6' -^7 ^/Hf 7*=/V-3— T ^] 7 ^ 
;V}7' /) tf y v?^-3-^fyU]yP^^ (0.729 1.63 mmol) 0S?3^yW* 
-7 s - (5 mL) »J;U t RK*^'A' (5 mL) * $ > '* ^yWt (0.157 g N 

1.63 mmol) ZMz., tCftWt^f^^tt, MftMP 

20 (0.740 g, W 83%) £&&6*£iS£ UT#fc. 
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41 NMR (CDC1,) 8 : 1.24(3H, t, J=7.0Hz), 1.94(6H, s), 2. 51(2H, t, 
J=6.8Hz), 2.79(2H, t, J=6.7Hz), 3.61(2H, q, J=7. OHz) , 3. 76-3. 82 (2H, 
m), 4. 08-4. 17 (2H, m), 4.44(2H, s), 6.40(1H, d, J=8.9Hz), 6.66(2H, s), 
7.01(1H, d, J=7. 4Hz), 7. 07 (1H, s), 7.28(1H, s), 7.34(1H, d, J=7.5Hz), 
5 7. 37-7. 45 (1H, m), 7.90(1H, d, J=1.9Hz) 0 
. mmmi21 3-(4-{({2',6'-^^^/V-4'-[(^^/l>^/^=^)^^^]t , 7 




10 *fcbfc 3-(2-7^D-4-{[(4'-t , 6' /Hf 7x^/W 

3->f )V) * [ (2-= h XX 7 7 % J \ 7s-^) 7*0^^8 

(600 mg, 0.989mmol) <Dt°Vi?^ (10 mL) tg&Kl* * VTsjVifr^frt 
ny K (227 mg, 1.98 mmol) ftlTUfc. S^^^fflt? 16 ^KltKit Ufc 

15 ^v**sy &-?im@L, mmmmhtz 0 m&k^y*?^*?^*^ ^^77 

(— ^i^W^Sl^^=10/l~l/l) T-HIItT, ^Jift"^ (670 mg, HX 
$ 98X) Sr«ife»«*^LT#fc. 

l H NMR (CDC1,) 5 : 1. 17-1. 29 (3H, m), 1.89(6H, s), 2. 53 (2H, t, 
J=7.7Hz), 2.88(2H, t, J=7.5Hz), 3. 18 (3H, s), 4. 05-4. 16 (2H, m), 
20 4.94(2H, s), 6. 72-6. 82 (2H, m), 6. 90-7. 09 (5H, m), 7. 23-7. 31 (1H, m), 
7.36(1H, t, J=7. 5Hz), 7. 48-7. 74 (4H, m) 0 

%W& \ 2 2 3-{4-[({2 , ,6'-^^^-4'-[(^^/W^^^=/V)^-^i/]lf7 
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O 



mmmi O iUKat, 3-(4-{({2' ,6' -Vt^W -[(^TvKX/M^*-) 

. y?y * =;v-3- < ;v) * <?/v) [ (2-~ b p */wtJwv] t % / } - 

5 52%„ 

MS m/z 500 (MH + )„ 

2 3 3-{4-[({2 , ,6'-v f 7«^-4 , -[(/^^/^^7U)^-^V]k*7 
^ = ,W3->f /W } fvl') T ^ / ] -2-7 /M" P7i=^)yn^ >"g| 




o 



10 H^J2^|1^(CUT, 3-{4-[({2',6'-^^^-4'-[(7<^/V^/^^/V)^- 
MS m/z 473 (MH*)„ 

mti&Ml 2 4 3-[4-({[4?-(2-^ hdrixa- h^^)-2',6'--^^^t^^^ 




1 t LT, 4' - (ai h ^i/^ b * V)-2' , 6' -V* <?)X> \?y =l ~>Vr 

K&itf 3-(4-T^ /^-^^rz^^/i^D/^^cfvl^ 

20 MS m/z 490 (MH + ) 0 
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mtkMl 2 5 3-[4-({[4'-(2-^ h^y^P h^)-2',6'-i?^f/H^7x- 

)V\**}-)V\t% ;)-l-**5~)Vy zc-jvl-fn^vn. * $ ^*;v-fc^mM. 



b 3-[4-({[4'-(2-^ h^r^ -V *^)V\?7 ^IV-Z-' f/U]* 

ftfcfctt^&g^il^/v (4 mL) fcig#U ^©^fc^y*^*^ (1 

10 toZ&M&m&t LT#fc 0 JR^ 91%„ 
MS ra/z 462 (MH*),, 

HJfe0!|l 2 6 3-[4-({[4'-(2-^ h^V^ y*^)-*-^ 77°ni$*l'V7 a^- 



~/V-Z-Jj;V/Wi t \i K*5J:tf 3-(4-7 $ ; 7s^)7 , Q^ , yil^ 

MS m/z 492 (MH 4 ),, 

2 7 3-[4-({[4 , -(2-^h^V^h^V)-6-^yyn^^Vlf7i^ 

20 A-3--T )V\ * f-M T % / ) 7 * ~A/\ 7* D 




o 
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mmm 6 7 1 mm k lt > 3- [4- ( < - (2-^ h * b * -e->f y -7° 0 * 

fc* 90%. 

5 MS m/z 478 (Mlf),, 

HWJl 2 8 2-[4-({[4 , -(2-^hdrVaibdriX)-2',6 , -v?^^V't^cc^ 




[4- ( { [4' -(2-^ 1- h -2' , 6' -5?;* 17 * -A--3— f /W] ^ ^ 

10 ;WT^/)7ai/^V]^g6 (0.22g, 0.49 mmol) , N.O-v^^/Vt Kp^/V 
T^ttR* (72 rag, 0.74 mmolK hV^f-^T%l/ (0.12 raU 0.86 mmolh 
$3«fcTJ* 1-t Kpdf-V<^y h y 7^/V (98 mg N 0.64 mmol) <£> N,N-S?p*^ 
/l/*/^7 5 K (15 mL) #ttlC*^Tx l-if^3-(3-e?^W^7ptf 
/V)#/Wl?i^f ^ K JM& (122 rag N 0.64 mmol) MU^ 18 tifffl^ 

iVhy Ktn-vWy? 4— (|^^^:^^1^^=l:5~2: 1) T*?t®!bTs 
fcjUb^fo (160 m g> IR¥ 66%) SrfSSfeffi^i: ttifc, 
MS m/z 493 (MH + ) e 

20 HWJ1 2 9 3-(2-7/V^-CJ-4-{[4-[(4-^^/V^>'^)^- d rV]-3-(2-^f- 
;V7>p /^-2-J^- W M-OifA'] [ (2-- h P y^=-;V) XjUft~/l>] T$S)7 
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5 LT#fc„ JlX^ 98% Q 

MS APCI(-) 659 (M-H)„ 

mi&ffl 1 3 0 3-[2-7^tn-4-({3-f V ;M-[ (4-^ f /W-<y^) t# 




o 



10 ^§lfe0U 0 ^R«fcbT, 3-(2-7/V^-P-4-{[4-[(4-7ff-/^^^)^-^ 
c/j-3- ( 2 _^ f-)V?U s<-2-3uy-l-4 AO [ (2-~ ho7s rr/k) * A'* 

n/v] r S y } 7 * ~ A-) ^ P A- iOj- (2-7 P -4- { [4- [ (4- ^ ^ 

^yu^^ftif ^iiftHlftfti tt#fc. (570 mg, 

15 1.20 mmol) £r^*/ — A (30 mL) fc*M?U 10% /*7^!7 A-$3ft (50% 
7ki8»> 0.18 g) 33«fctf 2,2'' -tfbfy^A (94 mg N 0.60 mmol) 7k£ 

g&v'y^Atf^A^P'T f^77>f- (H^^A^^f- ^=1:19-3:7) 

fctfU mmfc&® (457 mg, JR* 56%, 2 Ig) t LT#fc. 
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MS ra/z 478 (MH + ) 0 

13 1 3-,[2-7/^n-4-({3-^ V ^^-4-[(4-^ f;V^y^)t^ 




5 MMme 7 tmm^LX, 3-[2-7/UtD-4-({3-^ y^f/W4-[(4-^ f ^ 
MS APCI(-) 448 (M-H) 0 

Hlfi-Wl 3 2 3-[2-7/^n-4-({[4'-(^ b^v^ h *S<0 -2' , 6' -vM ^/V 




o 



3-*;WWxt K*3<fctf 3-(4-T 5: / -2-7/Vt D 7 1^^) /N B y|gxf ^ 
^b^M^^Sr^fe^^i LT#fc 0 W 82% 0 
15 MS m/z 466 (MH*),, 

mMffll 3 3 3-[2-7/V^-p-4-({[4'-(t« h^v^ b *is)-2' , 6' -v^ fA* 
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MMM6 7kmm\Zl>X, 3-[2-7^*P-4-({[4'-(* h*f* h**»- 

^&*fift^*«r*3SI6»tt*iL-C#fc. ft* 17%. 
MS m/z 438 (MH + ) C 

5 HJfc0!|13 4 3-(2-7/V^*D-4-{[(4'-t \tn*i/-2' *J-jV\f7 *~ 

JV-Z-J AS) * =J-?V\ T % 7 } 7 3i 7* xx /*n 




O 



3-[2-7/V^-n-4-({[4'-(^ h**s)-2' ,6' 7i=/H- 

'f/V]^A'}75;)7i^]^n^yK (1.0 2.29 mrnol) trft**^ 
10 (2 mL) fcittv^^/l^— T/l' (4 mL) fc$?$?U ^ (Z):^^ 

m (0.16 mL x 2.47 mmol) SrJUfcfc. J&#&#JEE»IBU JKtfcftll**^ h 

$jE»*gLfc B »*£#BHPLC-T!|ttKLT, *Sfc*4fe (85 m g> Jfesp 9X) & 

15 MS m/z 394 (MH + )„ 

mmmi 3 5 3-(4-[({7-[4-(2-xh^Vi^V)7 I ^]-2,2-^f;l'- 
2, 3-i? t M * f-)V) T % J ] -2-7 0 7x^}7' 




o 



20 HH.0I9 7 £R«HcLT, 7-[4-(2-^ib^V^h^V)7*=/H-2,2-^^ 
;W2,3-$?fc KD-Myy77V-5-*/^/Vft K*5«£tf 3-(4-7^-2-7 
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^ 100% o 

l H NMR (CDClg) 5 :1.23(3H, t, J=7. 2Hz), 1. 26 (3H, t, J=7.2Hz), 
1.50(6H, s), 2.55(2H, t, J=7.8Hz), 2.85(2H, t, J=7.8Hz), 3.02(2H, s), 
3.6K2H, q, J=7.2Hz), 3.80(2H, t, J=4.8Hz), 3.95(1H, br t, J=4.2Hz), 
4.1K2H, q, J=7.2Hz), 4.14(2H, t, J=4.8Hz), 4.19(2H, br d, J=4.2Hz), 
6. 30-6. 40 (2H, m), 6. 90-7. 00 (3H, m), 7.05(1H, d, J=1.5Hz), 7. 21 (1H, d, 
J=1.5Hz), 7.63(21f, d, J=9.0Hz) o 

mmmi 3 6 3-{A-[{{7-[4-(2-^h^^^Y^^)y^=-^l-2,2-^^^^- 
2, 3-v> 1 7 t T ^ ;]-2-7;PtP7x^) "f 




rnmm 1 2 5 1 n*n k l t , 3- {4- [ ( {7- [4- (2-^ h * h * y * - 

2, 2-^* ^VW2, 3-i^t y-B-4M * 3- A?) T % J "\-2-7A'* 

8796„ 

MS APCI(-) 506 (M-H) 0 

mmmi 3 7 3-[4-<{3-[(^ys^Kr$y)^/v]-4->f y^h^^i? 




241 



WO 2005/087710 



PCT/JP2005/004872 



SbWimzhX, 3-(4-{[(2-:r fn7x=;v)^=;H7^}7 
^ zz.;U) 7u;<ym* it? {3- [ (^yv?/V7 =• / ) * ^] -4— ( yfh 

*i/7a,^;v)t*;-jufrbmmfc&to*n&®*kLxnit 0 37% (3 

Ig), hplc (^i^^MM 9 Ark) fcTtJMRLfco 

5 MS (APCI-): 535 (M-H, 

^Jife^Il 3 8 3-[4-({3-[(2,2-v^^^/^/ V y-l(2HW^) / 5vKM-^ 



H*-W7 6£IH£KLT. 3-(4-{[(2-= hD7i^)^^V]7^}7 
10 a^/l^P/^SM^M'&.fctf {3-[(2,2-^P<^^/ y ^-K2H)-- T/V)^^ 

T#fc 0 39% (3 Ig)„ 

MS (APCI-): 497 (M-H) D 



£MM 9 £ H?H$fc LT\ 3- (2-7/u*a-4-{ [ (2-= f o 
75/} 7x^) 7*n /^R^^vUs J: (4' -{ [tert-^/V (S?* V 
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i/^fe»^^t#fc. flx^ iob% 0 

l H NMR (CDC1 3 ) 8: 0.22(6H, s), 1. 00 (9H, s), 1. 21 (3H, t, J=7. 2Hz), 
1.8K6H, s), 2.53(2H, t, J=7.8Hz), 2.87(2H, t. J=7.8Hz), 4.10(2H, q, 
5 J=7.2Hz), 4.92(2H, s), 6.54(2H, s) , 6. 71-6. 81 (2H, m), 6.90(1H, s), 
6. 96-7. 08 (2H, m), 7. 22-7. 36 (2H, m), 7.62<1H, m), 7.60(1H, m), 7.63- 
7.73(2H, m) 0 

jv-z-j ;v) * [ (2- - v p y * * t 5 y ) 7 * ^) 
10 g^^/p 



15 



20 




3- (4- { C (4' - { [t ert-y* * ( ^ * 3 ^ ^> _2 ' ' 6> * * 7 
a^;V)^n^y^^/V (6.32 g N 8.76 mmol) Off7t Kn77^ (60 

mL)-*«fc, iWTrh^wy^^^y^yK (1 m wk; 

9.64 .U 9.64 mmol) *JP*.*afcT 2 PMMHtUfc. Rfc***ffTfcWt 

^ 75%) £#fC 0 

l HNMR (CDCI3) 5: 1.2K3H, t, J=7.2Hz), 1.82(6H, s), 2.53(2H, t, 
J=7.8Hz), 2.87(2H, t, J=7.8Hz), 4.10(2H, q, J=7.2Hz), 4.58(1H, s), 
4.93(2H, s), 6.55(2H, s), 6. 71-6. 81 (2H, m), 6.88(1H, s), 6.96- 
7.09(2H, m), 7. 23-7. 37 (2H, m), 7.52(1H, m), 7.60(1H, ra), 7.64- 
7.73(2H, ra)„ 
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5 9 £ 3-(2-7/Vto-4-{[(2-= f o7x^)^/V*=/V] 

;v) i/ y /w] $/} -2' , 6' *f-;v\?y ^ ^/W3--f ^ ^ / — /i^ b^M-ffc 

X H NMR (CDC1 S ) 5: 0. 20-0. 24 (6H, m), 0. 96-1. 02 (9H, m), 1. 36-1. 41 (9H, 
10 m), 1.8K6H, s), 2.45(2H, t, J=7.7Hz), 2.82(2H, t, J=7.7Hz), 4. 92 (2H, 
s), 6.54(2H, s), 6. 71-6. 80 (2H, m), 6. 90-7. 07 (3H, m), 7. 19-7. 33 (2H, 
m), 7. 46-7. 54 (1H, m), 7. 56-7. 61 (1H, m), 7. 63-7. 72 (2H, m). 
mmmi 4 2 3-(2-:7/V;a-P-4-{[(4'-fc Ka^-^.G'-^f^^x^ 
jV-Z-J ;V) / [ (2-- fn7x=/V)^/V*^]75/}7x 7 s n ^ 
15 SI tert-^/V 



^M14 0 fcW«fcLT, 3-(4-{[(4'-{[tert-^/Kv > ^^/V)^y/l']^- 
*ci/} -2' , 6' -^^ f;W^7x nyV-3-^ /W) ^ ^A"] C (2-= l«07x - A') 




o 




20 Hfi»«»iUT#fc. «J* 79%. 
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l H NMR (CDCI3) 5: 1.39(9H, s), 1.83(6H, s) , 2.45(2H, t, J=7.8Hz), 
2.82(2H, t, J=7.8Hz), 4.70(1H, s), 4.93(2H, s), 6. 55 (2H, s), 6.71- 
6.8K2H, m), 6.90(1H, s), 6. 96-7. 07 (2H, m) , 7.23(1H, m), 7.3l(lH, t, 
•J=7.5Hz), 7.50(1H, m) , 7.59(1H, m), 7. 63-7. 72 (2H, m) 0 
5 mMmi 4 3 3- (4- {({4* -[2-(^/V^*)^h*V]-2' ,6' -Vtf-frVy * 



3 _ n -4- { [ (4* - 1 K P *S/-2* , 6' - v 5 ^ ^/V k*7 /W) ;* 

10 ?vV][(2-~ hnyx^^^T^/lyi^/P/^lit tert-^ 
/l*- (2.0 g N 3.15 mmolK 2-(^/^^*)^^ / (0.37 3.47 ramol) 
*3j;tf MJ •7 s ?7l'ibX7 4 V (1. 18 mL, 4. 73 mmol) ©f h7tKo77^ 
(40 mL) fcifcfc, gi&^riN 1,1' -(T^^/^^^^y^^ (1-19 
g N 4.73 mmol) fc^X. 16 l$IHJJI#Ufc. R**fc±«©^J|OK* (2-(*^ 

15 . /^*-):**«/'->K MJy^/w*^7^^*3j;tJ« 1,1' -(ry^*;ni?^) 
h^77^- (^^f-y/^^^/v=io/i~^=ar^y/^^^/w=2/i) icti 

1U (1.96 g % Jft* 86%) «r*6»tt%fc 

20 MS (ESI+): 723 (M+H) 0 

HJfeMl 4 4 3-(4-{({4'-[2-(3:^/V;*/V*^/W)3i h*V]-2* , 6* 
t*7^^/W-3— I'/W} [(2-- h D 7 7 ^ /}-2-7^ 
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3-(4-{ ({4' -[2-(^^/W^) ^ h *V]-2' , 6' -5?;* ^ a=/V-3-f M 

* f-A^) [ (2-= hP7i=/V)^/V* n/V] T $ / } -2-7 n7x5^)^ 
tert-^/V (1.96 g, 2.71 mmol) ©^op^V (40 mL) WWi^ 
5 0*C *#T> PPifi£&§& (70% N 1.47 g> 5.96 mmol) §r*nx.> 
fcT 2 NFHga#t7t. Rl5««r l M *»ft^MJ«JrA*»«*5J:tfi(lSi*ifc 

3->v=l/2) fc-Cf*»U &%Hkit® (1.67 g> Jfc$ 81%) Sr*3H6»«*i:b 
10 T#fc 0 

X H NMR (CDC1,) 5: 1.38(9H, s), 1.47(3H, t, J=7.5Hz), 1.87(6H, s), 
2.46(2H, t, J=7.8Hz), 2.83(2H, t, J=7.8Hz), 3. 18 (2H, q, J=7. 5Hz), 
3.4K2H, t, J=5. 1Hz), 4.43(2H, t, J=5. 1Hz), 4.93(2H, s), 6.61(2H, s), 
6.72-6. 81 (2H, m), 6. 90-7. 08 (3H, m), 7. 20-7. 36 (2H, m), 7. 45-7. 62 (2H, 
15 m), 7. 64-7. 73 (2H, m)„ 

MMMl 4 5 3-{4-[({4'-[2-(^f-/^^-/V)3: b^^]-2' ,V-*J**5-)V 
\f 7 1 ~;V-Z-4 ;VM^)T^]-2-7 U7 x.~;V)7xi t er t-7 



20 3- (4- {({4' -ll-ix-f-jV^iVib-jV)^ \ , 6' f^tf7xsA^ 

3->f /W ^VV) [(2-= h n 7 zc-jV) X/V7fr~ )V\T ^ / )-2-74'tn7x=;l') 
7n/^8 (1.67 g, 2.21 mmol) *5 /V* 7 hgftft (0.51 
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mU 6.64 mmol) 0) N, N-^p< 5 K (17 mL) MMC* M:Jl#Tx 

TK^y ^!>A-tK^% (0.56 g, 13.3 mmol) £#Px., PMl-T 2 ^fFh^# 

5 W^^^/^/l—^^rf-Wi^^^/^l/l) fcT¥f|!fU ^JHb£^ 
(1. 17 g, JR* 93%) SriS^Wtii: UT#fc 0 
MS (ESI+): 570 (M+H) 0 

mmmi 4 6 3-{4-[({4 , -[2-(^^/^/^^;V)^b^^]-2 , ,6'-v ? ^^/W 
bT7 s ~jv-z--i M / =$->v) T ^ y ] -2-7 /v* a7i=;H/n/^l 

10 



3- {4-[ ( {4' - [2- (a^/V* )V-fo~)V) -2' , 6* -*J * f /H^7x 

3— f/V}^f^)7$ / ]-2-7^tP7i=;H/OA'yi tert-7^/1" (1.17 
g N 2.05 mmol) (O (20 mL) *JKfc % 0 t b ^ 

15 (20 mL) SrJp^ MtT 1.5 ^W»#Lfc. RJfcttfe*ff*KU &&&& 

=1/4) KTfftKU *fttttt**r#fc. #bfbfc»tt*fe»»*^^'C*R 
20 U ^^yvtfi'Sfc (0.12 mL) triP^rt 0 tfWbfcJfci&SriMJu ft* 
LT..*ftlt*0*«flS#* (LOO g, fe^ SOW Sr#fc 0 
MS (ESI+): 514 (M+H x 7U^HT), 

l H NMR (CDC1,) 5: 1.47(3H, t, J=7.5Hz), 1.84(6H, s), 2.66(2H, t, 
J=6.0Hz), 2.80(3H, s), 2. 85 (2H, t, J=6.0Hz), 3. 17 (2H, q, J=7. 5Hz) , 
25 3.41(2H, t, J=5.4Hz), 4. 42 (2H, t, J=5.4Hz), 4.52(2H, s), 6.60(2H, s), 




O 



O 



.OH 
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6. 79-6. 86 (2H, m), 7.02(1H, dd, J=l. 5, 7.8Hz), 7. 07-7. 18 (2H, m), 

7. 34-7. 45 (2H, m) 0 

mmm 1 4 7 3-<4-{({2* , e' -v* w -[3- y ^^-1— f /w) 




mmmi 4 3iR*fct^ 3-(2-7/^D-4-{[(4'-t 
f^lf7 a -^-3— f /W) p< ^/W] C (2-~ =1*0 * A* -/^] T 3; J } 7 31 

-/v)^o^v|fe^^/w*5J:TJ« l-(3-fc Kn^v^n fcW)-2-f p JJ K^fe* 
10 «fc***r*6tt:|Mfe*: b-C#^ 0 JR^s 91% 0 
MS (ESI+): 732 (M+H) c 

£Jfi0i| 1 4 8 3-{4-[({2' , 6' -Vt W-[3-(2-t^y^P P v^-l-f M 




mnWl4 5kWim\ZLX, 3-(4-{({2\6'-^X^-4'-[3-(2-;*-*yfc-P 
y ^y-l-^ yi,) ~? p fcT 7 * n/W3-> f /V) J* fv^) [ (2-= ba7x^;V)^ 

jVfc ->V\ T % J } -2- 7 /V* P7x^)7P^ ^/l^ £> ^Sfl^Jfe % & 

&m&th LT#fc, 97%, 
20 MS (ESI+): 547 (M+H)„ 
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Z?u # 3r$/] if 7 -fr-Z-J M * =$-)V) T 5 / 3 -2-7 v7 ^-;V)7°n 



¥7* =./U-S-4 M / T 5 / 1-2-7 /V* D7i=;Hyn^ 'fnV 
(1.13 g> 2.07 mmol), y 9 J ~-Jb> (5 mL) *5 itfx h 7 fc Kp 77 > (10 
mL) <D»**fc, 1 M «7A*»« (4.14 mL) 2 

(^y-^/mst*. >mwt^/v=i/2) jcr»»!u as 

fcJn*, tfttLfcttAfeMu &*§K ftitt> *&ttA6>*Jlfc** (o.78 

g, JR* 56%) &#fc 0 
15 MS (ESI+): 519 (M+H N 7V-fckLX) 0 

l H NMR (DMS0-d 6 ) 5: 1. 83-1. 99 (4H, m), 1. 87 (6H, s), 2. 21 (2H, t, 
J=8. 1Hz), 2. 39 (2H, t, J=7.8Hz), 2. 64 (2H, t, J=7. 8Hz), 3. 29-3. 40 (4H, 
m), 3. 94 (2H, t, J=6. 3Hz), 4. 30 (2H, s), 6. 25-6. 42 (2H, m), 6.66(2H, s), 
6. 87-7. 00 (2H, m), 7. 05 (1H, s), 7. 25-7. 42 (5H, m), 7. 55-7. 64 (2H, ro) 0 

20 mmn 50 3-(4-{({2',e , -^^^-4 , -[(3-/^^±^>-z-(^)^ 

2-7/vtn7i=;i')7 , p^y|xf;v 




3-{4-[ ({2' , 6' -5** 9VV-4' -[3- (2-*^ y fc c n JJ ^y-l--f ;V) 7° n 
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O 




mmm i43^iiar, 3- (2- 7 * -4- < [ (4' - 1 k a * , e* -s> t< 

~^-3--< /I') fAA [ (2-= f> P 7 ~;V) 7s T % / } 7 * 
MS (ESI+): 691 (M+H). 

h 3r If 7 ^ =/U-3— f /V} ^ ?VV) 75/] -2-7 ^ P7i 7*ns< l^m 




3- (4- { ( {2' , 6' - V * T/U-A' - [ (3-/ ? i/-3-^ AO * V * v\| If 7 

^- / U-Z-^ / U}^^ / u)[(2-c=. hn7i=/V)^M=/l']r5/)-2-7;Vtn7 
x=;V)70^y|3:f;V (0. 33 g, 0.48 nunol) *5 XTft/l'jJT* h&Wt (0. 11 
mL, 1.45 mmol) <D N,N-^^f^*M7 5 K (2 mL) ^WL\^s ^MStWT, 
15 7Klfe{by^!7^-7KfP^ (0.12 g> 2.90 mmol) %*Px., HJi&KT 2 ^B98t^ 

%mk, mmmmhtc. ov^, tzj-^ (5 mD ^t^h^t k 

U77ls (10 mL) 1 M *Sfefc"7- h P !7 AtK$$S (1.45 mL) *JP 

rmisu 0fe»^%#rt (o.2i g ) 0 nt>*itcm$iV!i%mm^Mzxft®. 
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10 



15 



20 



(ommik&ya (o. 23 g, W 83%) £#fc e 

MS (ESI+): 478 (M+H N 7!)-^ilT), 

H^Jl 5 2 3-(4-{({2',6'-^^^-4'-[(5-^5 : -/Wy^^f-/-^-3- 
^/v) y ^-fr-z-i M y?vv) [(2-=Fp7x=^)^;^^/v]T 




Hlfe^l 4 3 tl^CLX, 3-(2-7;^n-4-{[(4*-t K * *^-2' , 6' -vM 
;U) y f-jV\ [ (2-~ 1<p7i —/V) * /Hfc -^1 75/}7x 

^T'n/^ixf/vfcit; (5-y fvW y;fr*f-y*— /v-3-^;w)^ *y — * 

^b^M^^Sr^fe^^^ LT#fc 0 Ife^ 85% 0 
MS (ESI+): 702 (M+H)„ 

%%m 5 3 3-{4-[({2*,6'-i>^^/V-4'-[(5-^^/W^y^^y-^-3- 



H3C- 




// 




H 3 C— S 



O 

1 5 l^ilCLT, 3-(4-{({2',6 , -v f ^^-4'-[(5-^^My^ 

drf-y*-/w3->T/v) y b if 7 ^-;v-z-4jv) y 9vv) [(2-~ h p7i-;v) 
T 5; y } -2-7/v^- a7x 7p/^ £> ^MikSM & 

MS (ESI+): 489 (M+H> 7]J-*HT), 
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mmmi 5 4 3-(4-{({4' -[g.b-s^tvm' y**+y-A>-4-4 m * 

V]-2' , 6' -i? * f)VVy zn M * [ (2~~ h^^x J*^*- 




$M14 3 i^^LT, 3-(2-77W^a-4-{[(4'-t Kb *^-2' , 6' -V* 
-^)^n^>^^/V*5i^ (3, 5-$?^ ^/W Vfr* J $rV-A'-4r4 )V) * $ J 
MS (ESI+): 716 (M+H) c 

MMMl 5 5 3-{4-[({4'-[(3 > 5-^^^/Wy^-^ > /-^-W^)^ 




HJfe0!|l 5 l^HMt^LT, 3-(4-{({4'-[(3,5-^^/Wy^f-^WV- 
4->f /W) ^ h ^^]-2' , 6' -v^ ^;V\^y *.~)V-%-' f ;V) * f-jV) [ (2-~ fP7i 
-/v)^/u^^^]T^y}-2-7/^a7ai^/v)7'n/N 0 ^^^v*5«t^^ 

^^/^^il^b*®<b^'lril#.^*^ UT#fc, fc* 44% 0 
MS (ESI+): 503 (M+H N 7y-#£UT), 
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10 



15 



1 5 6 3-[4-({3-[(3,5-^-tert-^/WlH-t°7/-^-W^)^^ 
/W] _ 4 .^ y ? * ^ z/ T % / ) -2- 7 xx 7 * 7* V V ft* 7VW 

s CHj 




3 _ [(3) 5 -i;-tert-7^wiH-fc 0 7 /-;n-f;v) 7 7* b 

yX7/V7k K (0.43 g, 1.16 mmol) *J«fctf 3- (4-7 5 /-2-7/W-* 7^~ 
/V)^D^y^3i^7V (0.25 g x 1.16 mmol)© (8.6 mL) 

ISiftfcx (0.20 mL N 3.48 mmol) SrflH;fc&i&fcT 3 ^WiWiWLtc^ tK 

liflfcb y 7*fe h^v'^SH- M> 7^ (0.74 g, 3.48 mmol) %1MZ-s 5 

Tftfr, ftfe WE»»bT«lAlll*©*«fl5** (0.62 g, 100%) 

MS (ESI+): 566 (M+H)„ 

5 7 3-[4-({3-[(3,5-^-tert-^/V-lH-^9^/-^-W^)^^ 




3- [4- ( {3- [ (3, 5-^-t er t- 7*?vW 1H- 1° 7 W /V) * 7VV] -4-^7* 

b^^y^;W7^/)-2-7^a7s=;H/o^y^f^ (0.62 gx 

1.16 mmol), (6 mL) fcitfx b 7 t Ko 7 7 V (12 mL) ©S^ 

1 M -kWCfryV (2.32 mL) fcjD*^ lit 2 B*|RI«#L 
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• (0. 52 g> ft* 83X) 

5 MS (ESI+): 538 (M+H) c 




10 fvKfccfctK 2',6'-^^f/V-4'-[(6-^f/l/t'!J ^-2-^fA) ^-=3rv^] If7i = 

;w-i;;w^7t Kd^6>*«ft;^*-**lfe»tt*t LT#fc. Jfc* 85#„ 
MS (ESI+): 513 (M+H), 

mmmi 5 9 z-{^a2\v -vt^/v-v -w-t^frvy v^-z-j 

i/\ V 7 ol ^ A-3-- f A} * ^ A) T 5 / 3 -2-7/^ P7x^}7"n 

15 mm. 




Mmmi 4 9 fcPJUUlLT, 3M4-[({2\6'-S?*^/l'-4'-[(6-,?*?7l'tr v i? 
^-2-<4 A) */] tf 7 ^-A-3-^T A} ^A) T 5 ;]-2-7/i'tn7i^v} :/ 

20 &b lt#fc, Jfcsfs 66%, • 

MS (ESI+): 485 (M+H N 7';^^ LT)„ 

254 



WO 2005/087710 



PCT/JP2005/004872 



jv \f y x=;W3-^f ;u} J f-jv) [ (2-~ h o y * ^/v) T § / } -2-7 




fvnf 7 3:^/^-3-^^]^^/-/^=):^ 3- {2-y/Vir n -4- { [ (2-~ bn7i 

UT#7t„ iR* 95% 0 
l H NMR (CDC1 3 ) 5 : 1.24 (3H, t, J=7.2Hz), 1.39 (9H, s), 1.82 (6H, s), 
10 2.46 (2H, t, J=7.8Hz), 2.83 (2H, t, J=7.8Hz), 3.60 (2H, q, J=7.2Hz), 
3.69 (3H, s), 3.78 (2H, t, J=5.4Hz), 4.11 (2H, t, J=4.8Hz), 4.82- 
4.89 (2H, m), 6.61-6.79 (5H, m), 6.86 (1H, d, J=8. 7Hz), 7.03 (1H, t, 
J=8.4Hz), 7.20-7.30 (1H, m) , 7.43-7.73 (4H, m) 0 

15 ^lf7 x=;!/-3-^f /H ^ f ;v) 7 5 / ) -2-7/vt P 7 i=/V]^o /^H tert- 




20 ^}-2-7;>to7x^;l/)7D^yi tert-^/V^ k^J^fc^ 
mt LXntio 76% 0 
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*H NMR (CDC1 S ) 5: 1.24 (3H, t, J=6.9Hz), 1.41 (9H, s), 1.96 (6H, s), 
2.46 (2H, t, J=7. 8Hz), 2.79 (2H, t, J=7.8Hz), 3.61 (2H, q, J=6.9Hz), 
3.72 (3H, s), 3.79 (2H, t, J=5. 1Hz), 4.12 (2H, t, J=5. 1Hz), 4.24 (2H, 
s), 6.24-6.36 (2H, m), 6.68 (2H, s), 6.89-7.02 (3H, m), 7.29 (1H, dd, 
J=2.4, 8. 4Hz)„ 

n&Ml 6 2 3-[4-({[4'-(2-^h^^b^v/)-6-^ h *is-2' , 6' 7 

;v}?7 i=;v-3-^ ;V\ * TvW T%/)-2-y >vir p 7 * = )V\ 7 p /< VWl 

ch, 



3- [4- ({[4* -(2-^ h h ^rV)-6-^ h*V-2' , 6' f;Hf7x=/W 

10 3->f^]>fM7 5 ;)-2-7/Vt07i=/l']7'a^yil tert-^/V (0.42 
g> 0.76 mmol) <D Y;V=0 (10 mL) 0 t: «»T MT7^*n|» 

do mD «rjp* N mmcx i ^wa#bfc 0 KJS»«r»jE*itu 

15 ^PV^77^- (^f-^/g^g|^^/V=3/l~^^l7-W6^^^=l/2) 
fcTfctSlU ££»**tf>»Btt^* (0.34 g % ft* 91%) £#fc 0 
MS (APCI-): 494 (M-H) 0 . 

Hifcflll 6 3 3-{2-7^n-4-[({4'-[(6-^ h V I? /W) 

i/] -2' , 6' - ^/V If 7 a =/l^-3— T /V} 7^]7x 7 s P /< ^fk^- 

20 ^/V 
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mmmi 5 6^«ikut n 3-(4-r 5 ; -2-7^0 7x=/v) ^ynx 

^;v-3-^;wvvft Vfrbmmik£t®*m&®W;V!>tVX / &ti 0 tiu$ 28% 0 

. MS (ESI+): 529 (M+H) 0 
5 HWJ164 3-{2-7/^P-4-[({4'-[(6-^ V /V) 

v-] -2' , 6' - v> f-fr ¥7 x=/U-3-f /V} fA?) 75y]7*=/H7 , P^yi 

— ■••nSLRX'uin. 




gffiftl 4 9 fcR«fctt, 3-{2-7/V*o-4-[({4'-[(6-^ b^fcTJJ^- 
10 2--f 7V) ^-^^]-2' , 6' ?7Hf 7 31 =/V-3-^ /V} ^ ^A") 7U]7i ~M 

fe&k LT#t ft* 66%. 

MS (ESI+): 501 (M+H N 7 V -W-k VX) 0 

mH&W 1 6 5 3-(4-{[4-({3-tert-y^V-5-[(6-^^7Vt*y /V) * 

=;v]7 5 ; }-2-7;vto 7 * ^) 70^y^f ^ 



o 




20 -4-{ [ (2-= h n 7 3i=/w) */VjJwV] 7 ^ ^ } 7 *=A0 7°n ;<ym 
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MS (ESI+): 744 (M+H), 

MMm 1 6 6 3- (4- { [4- ( {3-tert-7^/W5- [ (6- * 77V fcT V V V-%-<< )V) * 



5 




^«BM1 4 5^iiat, 3-(4-{[4-({3-tert-^^-5-[(6-^^^!J 

10 JR* 88% D 

MS (ESI+): 559 (M+H)„ 

%%m 1 6 7 3-(4-{[4-({3-tert-y^-5-[(6-^^/Vfy i^^-2--f 




4 9 tPliiaT, 3-(4-{[4-({3-tert-y^-5-[(6-^^/Vt o y 
V>-2-4 )V) * h # v\HH-lf7 f ;W ^ T-AO^SW 7 S / }-2-7 

m^tLxnito urn 66%„ 

20 MS (ESI+): 531 (M+H x 7p-*i:LT)„ 
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mmmi 6 8 3-{4-[(4-{[3-tert-^/W-5-(7*/^V^^/V)-lH-f 7/ 
7*^)\< 




5 (4-{[3-tert-^^-5-(7^y * ^/V)-lH-f 7 V*-)\<-\-' < )V\ * TvM 
7x.~)V)* $ J — )V (0.71 g> 2.0mmol) N 3- (2- 7 A';*" n -4- {[(2-- b o 7 
j:=/W)^7UjjNn/V]T^y}73i=/V)yn^^ tert-^/W (0.77 g N 2.1 
mmol) te&Xfi h V 7 ^~>V-fcX7 4 V (1.06 g x 4. 04 mmol) Oxh^tKn 
77^ (30 mL) ?§^&7k&Tm#U 7^^*/^^^^ (40% h/V^ 
10 ymm, 1.76 g, 4.04 mmol) ZMfLs IJ&*^ILT 1 J^fM^bfco K 
&$&^JE$iltL N mm^>V *W7A^P-r f^77^- (30% Hpfc* 
^/V/^drf-^) TitigU fclfttl (1.70 g) £#fc 0 #feHfc?ft^#l (1.70 
g) N */l'%7°h&& (0.42 mL N 6.0 mmol) <D N,N-^^W^A7^ K (20 

mD mm^mitv (0.50 gN 12 mmoi) srjp^, 1 & 

^^^^x«is mmMrnvtco mt**sy%>ffr*7WK^y?7 
7j- (20% mm^/is/^-y-y) x-mmu mmfc&yo (o.so g , mm 

70%, 2 Ig) LT#7c 0 

l H NMR (CDCI3) 8 : 1.33(9H, s), 1. 41 (9H, s), 2. 41-2. 52 (2H, m), 2.74- 
20 2.85(2H, m), 4. 04 (1H, br s), 4. 24 (2H, br s), 4. 83(2H, s), 5. 36 (2H, 
s), 6. 20-6. 35 (3H, m), 6. 78-7. 07 (6H, m), 7. 20-7. 32 (4H, ra) 0 
mMMl 6 9 3-{4-[(4-{[3-tert-^/V-5-(7^/^r^^^)-lH-t 0 7y 
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O 



3- {4-[ (4- { [3-tert-^^-5- (7 * J <?)V) -1H- fc? 7 W AO 

^^/W^^^)T^ /]-2-!7/^n:7:t^/W:/P/-*:/8l tert-T'fVl' (0.80 
g, 1.4 mmol) &«fctf 4 M it{k7k*/^^^/^?S (30 mL) O&^&lfc^ 
5 fflT 1 Bfcjf#Lfc 0 £j£$£&»a§U B&£g&ftSW*X*ftLfc^ 10% * 

(70% ^m^jv/^^y) -C&ISU 3t#,»:tfc& 
(0.58 g) &#fc 0 (0.58 g) O^^^V (20 mL) 

10 (o.ll g x 1.1 mmol) &;&n;t^ #ftfi Lfci£i§ : Sr«& UT, 

fl^fc (0.39 g N Jfc$ 39%) ^iMiiUt#fc 0 
mp 158-160 ^C„ 

HJfcflll 7 0 3-{4-[(4-{[5-(^^^/W^"=¥^)-3-tert-^/WlH-t: , 7>'- 
15 ^A 




(4-{[5-(^<^^/^^-»-3-tert-^/WlH-lf 7 A-l-> { )V\ * ^/V} 7 

^-/V)^ (1.34 g, 3.82 mmolh 3-(2-7/V^P-4-{[(2-^ h D 7cc 

-/U)^7l-7iN=/W]T5 /} 7 ^^JV)7n;^s& (1.45 g N 4.02 

20 mmol) iSit^h P 7i^*^7^ y (2.00 g x 7.63 mmol) ©fb7tKo 

77V (60 mL) mm&KXiTmWLs TVV-bJVifsV&V^JV (40% h/V^ 

3.33 g N 7.65 mmol) *1®7L, Mtt#lLT 1 B*BHJt^Lfc. K 
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&iR*»MMBU 3SS^!)*W7^a^f^77^ (30% ftfec 
^JV/^^I/) "Cft^U mViiVo (2.74 g) &#fc 0 #bftfc?fi#tfe (2.74 
gK (0.80 mL, 12 mmol) <D N,N-^^W^A7 5 K (20 

mL) Mtl-TK^fc!) ^!>A-7KfP^I (0.96 g> 23 mmol) SriPx., iMt 1 Hfe 

(20% m&^^/^i-y) %tm\k&m a.ie g, jr* 

53%, 2 Ig) LT#fc, 

l H NMR (CDC1 3 ) 5 : 1.28(9H, s), 1.41(9H, s), 2. 40-2. 52 (2H, m), 2.73- 
10 2.85(2H, m), 4. 02 (1H, br s), 4. 24 (2H, br s), 5.00(2H, s), 5. 13 (2H, 
s), 5. 47 (1H, s), 6. 23-6. 35 (2H, m), 6. 89-7. 37 (10H, m) 0 
*l«17 1 3-{4-[(4-{[5-(^yv J 7V^-'3r^)-3-tert-^/V-lH-t: 0 7y- 



3- {4- [ (4- { [5- (^ W;V** %/) -3-tert-^ ^/V-1H- fc° 7 /-/Wl-^f )V\ * 
f i^/V) 7 5 / ]-2-7/^P 7 T'O tert-y^/V (1.16 g, 

2.03 mmol) *5«fctf 4 M ^bTK^/^^^^ (30 mL) O^l&l&g® 

•e i ifejt#bfc e mMzwtmL, a^sr^iWTkT^tfc^, 10% 

D^^77^ (70% ftg^fW/^f-y) T*jt$lU HfefaM? (0.58 
g) #btbfc|ft^ (0.58 g) ©^^^ (20 mL) * 

/l'*^ (0.18 g, 1.9 mmol) &jbU*. % flfttl Lfc^fcit® 
25 (0.53 g, ItRSpS 37%) £&l£J£ii £ LT#fc 0 



15 
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mp 151-153 "Co 

mMmi 7 2 3-(2-7/^n-4-{[(4'-t *i/-2' , 6' f/V^7x= 




5 4'-t , 6' -i^^ f ;Hf7i=^-3-*/WVl'f t K (1.05 g> 

4.64 mmolh 3-(4-T S J 7 ^n^Vft^Tvl' (1.00 g, 

4.73 molh ffft (0.80 mU 14 mmol) *J«fctf (20 mL) 

(3.00 g N 14.2 mmol) SrJO^fc Mt? 1 HfeJfc#Lfc&, ^S^Sr*^b, 

am, mmmm^it. mv^W7A^nYF^77^ 00% st& 

ai^/^^^y) LT> *Mfl:#* (1.29 g N JR$5 66%) fcKfeflfc 

*H NMR (CDCI3) 5 : 1.23(3H, t, J=7. 1Hz), 1.95(6H, s), 2. 50-2. 60 (2H, 
15 m), 2. 77-2. 90 (2H, m), 4. 11 (2H, q, J=7. 1Hz), 4.32(2H, s), 4. 70 (1H, br 
s), 6. 23-7. 38 (2H, m), 6.58(2H, s), 6. 89-7. 12 (3H, m), 7. 26-7. 43 (2H, 
m)o 

MMMl 7 3 3-{2-7/V^-a-4-[({4'-[(3-p« h^ix-l-^^/V-lH-fyi/- 
/W5-> ( As) * h -2' , 6' -v^ ^ If 7 ^ -;v-Z-y( ;V) * ^/U) T ^ / ] 7 a 
20 ^/V^n/^gj^n^vV 
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3-(2-7/^n-4-{[(4'-t KDdf-^-2',6'-^^^^7i=/W-3-^/W^ 
f ^] 7 ^ } 7 x •/ a y ^xf (0.50 g> 1.2 mmol) N (3-^ 
l-^^V-lH-bf^y— /W5-/f;l/)/ — /V (0.17 g N 1.2 mmol) *iJ:tfMJ 
. (0.59 mL N 2.4 mmol) ©7h7tKu77^ (30 mL) feWl 

5 1,1' -(ry^/V^;V)i?^3^y (0.60 g, 2.4 mmol) SriPx., & 

P-7f^77^ (40% mWt^*/^*?^) -Vffi&U mmik&M (0.44 
g, Ift* 68%) &4£&«« LT#7t„ 
10 l H NMR (CDC1 3 ) 5 : 1.23(3H, t, J=7. 1Hz), 1.98(6H, s), 2. 50-2. 60 (2H, 
m), 2. 78-2. 90 (2H, m), 3. 77 (3H, s), 3. 88 (3H, s), 4. 04-4. 20 (3H, s), 
4.33(2H, br s), 4.94(2H, s), 5.73(1H, s), 6. 23-7. 37 (2H, m), 6. 71 (2H, 
s), 6.90-7. 12 (3H, m), 7. 26-7. 45 (2H, m) 0 

MMMl 7 4 3-{2-7/V^-n-4-[({4'-[(3-^ b * ^/U-W- \fy V- 

15 >V-5-j >V) * Y 3f vO-2' , 6' -v^ f;Hf7 x. ->V-?>-4 A>) * f-J^) T % J ] 7 s 




3-{2-7/V^-n-4-[ ({4' -[ (3-^ b *7k-lH-tf 9 /V-B-f /VO 

h *f]-2' , 6' -v^ fvV tT7 * =/W3- f /W ^ *Vt") 7U]7i=;I/}7 , P^ 
20 (1.19 g> 2.18 mmol) <D*9 J*-H> (6 mL) J; t>*X b 7 t Ko7 

7V (6 mL) jB£»ttfc 1 M *Kflrt-fr!J (4.4 mL) SrJUX, £ 

fit 2 ^mmWLTco BLfcmzfcZtoz-, 10% **v|fcM*«"«W:lJ:L"t, 

ft**, ^ff^tfco »itSrVy*^*9^^iaTh^97>f- (80% m 

25 TttRU m&mVt® (1.35 g) &#fc«, #b*LfcJlW 
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m (1.35 g) <Offlk^1-fr (40 mL) ^ (0.42 g, 4.4 

mmol) &jD;fc % *fWtfctS**jtflJ[bTs mmfc&® (1-38 g, Ifc^S 89%) £ 

. mp 129-130 X>o 

5 ^Jfi^d 1 7 5 3-{4-[((2' , 6' -i?^ ^-4' - [(2-^ f /Wl, 3-^7^-^ 




3- (2- 7 IV* P -4- { [ (4' - 1 K n dr v^-2' , 6' - *J * lf7x= /W-3-^f )V) * 
10 ^/k][(2-= h P73i=/W)^/^^/V]r $/}7i=/l')7 , B/ , ?yi tert-^ 
(2. 00 g N 3. 15 mmol) , (2-;* fvW-l, 3-^7 /W4—f ;V) * * J —fr 
(0.40 g N 3.1 mmol) & J;tK MJ -ff-fribX 74 is (1.54 mL, 6.18 mmol) © 
Th7tKo77^ (50 mL) 1,1' -(7/^/^^) ^tT^D 

(1.56 g, 6.18 mmol) «rJP*. % I1T 2 B#f8J«#Lfc„ U & 

RESTS' JJ*^* 7 A* h^77^ (40% S^xf/W/^^t 
^) TffilSU (2.32 g) £#fc„ #fc*Lfctt*Mfe (2.32 g) N 

MElfc (0.66 mL, 9.5 mmol) <D N, N-i?;* f-^jj\/VA7 5 K (15 mL) 
*&fc^!7A--7jc*n& (0.79 g, 19 mmol) tr^P^L. 1 8fe»#bfe 0 

20 aaEfc^fift^^/vSrJP^., &fQfi#*t&ft£J£*TSfcfrU ****** 

»JE**Lfc 0 RES^y *^*7^nv^77^- 
(40% r»«^f-^/^^f-V) -?»*U *«fl5^» (1.38 g> 79%, 2 X 

a) ^6»«*^uT#fc. 

*H NMR (CDC1,) 5 : 1.41(9H, s), 1. 97 (6H, s), 2. 40-2. 52 (2H, m), 2.70- 

25 2.88(5H, m), 4. 10 (1H, br s), 4.32(2H, br s), 5. 16 (2H, s), 6.23- 

6. 33 (2H, m) , 6. 74 (2H, s), 6. 90-7. 09 (3H, m), 7. 26-7. 43 (2H, m) 0 
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5 3-{4-[({2' , 6' -i?^ f ;M' 3-f 7/-;M-^^) > h*^] 

\f y ^ =/v-3-^r /W ^ ^v>) T ^ J ] -2-7 /v^" n 7 x. ~;v) y° p /•* z/fft text-y* 
J-JV (1.38 g, 2.46 ramolh f9 7^n^i (6 mL) *5«fctf hA-^ (6 

10% y^^m^mmxmmm^^x. m^'f-^xmnw^t^ m 

j6SrVy^^*7^^o^h^7 7^- (80% @1^ii5vv/^iJ->-) -e)ft 
Mb, &Sfe$tt^ (1-37 g) fcftfc. #e>.nfcttft«J "(1.37 g) ©tt**^ 
(20 mL) ^^^^^^^/V^V^ (0.47 g N 4.9 mmol) StABX., #ftti Lfc^ 

i&fcWRL-C* ^Sft^ft (l.n gs fc* 33%) &m&&Mi h LXfflt 0 
15 mp 103-105 c C e 

17 7 3-[4-<{4T[(3.5-S*-tert-:/^>l'-lH-fcr ^^-H/H^f 
/V]'<y^V}75/)-2-7/VtP7i=;V]/P/^^f;l' 




o 



{4-[ (3, 5-^-tert-^^/W-lH- tf 9 /-/V-l-« f /V) * ^A"] 7 * *9 S 

20 -/V (0.70 g N 2.3 mmol), 3-(2-7/^P-4-{[(2-^ h a7s^)^/^= 

/I']7^}7i=/V)^P^y8afA' (0.93 g N 2.3 mmol) *5<fctf 7i = 

/W/fr*?^ (1.22 g, 4.65 mmol) Ofl<7tKP77V (20 mL) 
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#T«#U 7^*/U#ytS?sf/U (40% h/VJt^&iR, 2.03 g N 4.66 
mmol) ^StT#SUT lUIUWlfc. £Jfc«fci*fftt«U 

Sr-^y *W7A^D7 ^ 9:7 ^_ (50% s^n^^/^^f-^) "c&i* 

- U ttft* (2.23 g) £#fc 0 fc&ftfcSlft* (2.23 gh * YWBk 
5 (0.49 mL N 7.0 mmol) <D N,N-^f^;^7^ K (15 mL) t&WcfrWtikV 

(0.60 g, 14 mmol) fcflU*., Ml? 1 «fe»#Ufc. ^SE^g* 

jfttiK $j£»«&Ufc 0 aSElr^y^y/^7A^n-r (30% ftft 

^^vk/^tf-^) "CtttSlU (0.96 g N JR^ 83% x 2 Ig) 

10 fe^atifc, 

l H NMR (CDC1 3 ) 5 : 1. 23(3H, t, J=7. 4Hz), 1.25(9H, s), 1. 31 (9H, s), 
2. 50-2. 60 (2H, m), 2. 79-2. 90 (2H, m), 4. 11 (2H, q, J=7.4Hz), 4. 23 (2H, 
s), 5.45(2H, s), 5. 91(lH,s), 6. 22-7. 35 (2H, m), 6. 82-7. 00 (3H, m), 
7.20-7. 27 (2H, m) 0 

15 HJ60U 7 8 3-[4-({4-[(3 > 5-^-tert-^/W-lH-tT7>'-/V-W/l-)^^ 

H,C CH, 

O 

3- [4- ({4- [(3, 5-S?-tert-7^vW-lH-tf7 ^ f)V\^<Vi>M 
T% J)-2-y )V%Ki~7 z,~)V\-7xi;<vn.x-*f-;V (0.96 g, 1.9 mmol) <DJ? 
20 /-A- (8 mL) fcitfx t Ko77^ (8 mL) 1 M *SMfc«M» 

P!7A7}C^ (4.0 mL) SrJDXL^ 60 W 2 B#IHjf#bfc. R^^tK^JPX.. 

10% *^>&&mmt®m&\zLx, m^^-vmmvtc 0 mmm^m-k 

^7A^D7^77^ (60% mm^^/^-f-y) -C»«L X 

25 ^/u — ^^6>W»*UT, *JHb** (0.77 g, 43t$ 89%) 
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mp 146-147 'Co 

mmmi 7 9 Z-U-{({2\6' -[2-(2-**y t'u V ity-l-J ;U) 



o' 



5 




•CH, 



3- (2- 7 ;vjr n -4- { [ (4' - fc K o ^ V-2' , 6' fvW tf 7 aL~;V-Z-J ;V) * 
[ (2-= ha7 *-=->V) 7^;}7i "7*0 *V&L tert-T*^ 

71/ (1.2 g. 1.89 mmolK l-(2-t Kd * V^fr) tfo U ^V-2-^"^ (0.23 
mU 2.08 mmol) 33 .fcTJ* Y V -f^/U^X 7 -f ^ (0.75 mL, 2.84 mmol) ©fh 
10 7t Ko77^ (25 mL) £MS#T> 1,1' -(T^^*^*^)^^ 

^y^^ (0.74 g, 2.84 mmol) trAPx. 14 B*H]K#Lfc. &CfctfcJR*fcii 

^f-W^^^/^lO/l-^^^/V) -CiULT, *SflS£-*J (0.91 g % JR 
^65%) fcfcfejfittfcfcLTfcfc. 
15 MS m/z 746 (MH + ) 0 

^Ml 8 0 3-{4-[({2' ,6'-v 5 ^^/W4'-[2-(2-^-^y t°P JJ S^-W/V) 
x. hdri/] k'7 x - ;W3-^f ;>} ^ f /H 7 ^ / ] -2- 7;V 1 0 7 1 = 7 p ^° 
text-7*f'/U 




20 3-(4-{({2',6'-v ? ^^-4'-[2-(2-^^y t°P !) W /W) ^ h * V] tf 

7 aLX>A^l-4 M [(2-^ hn7x=;V)7>;V*=/l/]7^ y}-2-:7/M-n 
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7 a^~;V)-7u/<l/& tert-zT^-ju (0.91 g. 1.23 mmol) i$ t 7 hB 
& (0.26 mU 3.68 mmol) <D N.N-v^^WMT^ K (9 mL) ^ 
?aSt#T> fo&W?*} (0.31 g, 7.38 mmol) %M?L, mW,Z.X 4 

. ^w«#Lrt 0 fcfom*Wi&mm'&. nm\^m.^n^ mm^/vxmm l 

7 p v ^77^- (^ihW^H^^-=5/l~^^^/w) -?i|*jglL 
T\ (0.51 g> ItK^ 74%) LT#f;: 0 

l H NMR (CDC1,) 6: 1.41(9H, s), 1. 90-2. 12 (8H, m), 2. 34-2. 54 (4H, m), 
2.79(2H, t, J=7. 6Hz), 3.61(2H, t, J=7. 1Hz), 3.69(2H, t, J=5.0Hz), 
10 4. 12 (2H, t, J=5. 0Hz), 4. 33 (2H, s), 6. 23-6. 40 (2H, m), 6. 63 (2H, s), 

6.94(1H, t, J=8. 5Hz), 7. 03 (1H, d, J=7. 3Hz), 7. 09 (1H, s), 7. 30 (1H, d, 
J=7. 9Hz), 7.38(1H, t, J=7.4Hz)„ 

MMWl 8 1 3- {4- [({2', 6' -i?*7>A^4' -[2- (2-;** y \f p y^-W/V) 

15 *$yx;v*^mte. 




3-{4-[({2 , ,6'-^^^/W4 , -[2-(2-^-=Sryt: , D 3 )V) ^ f If 

37 3i =/V-3— T y ^/V) T ^ / ]-2-7^tB7 a. ~/W :/p /^gfc tert-"/^ 
(0.51 g x 0.91 mmol) <P h/Wc^ (5 mL) ^{t#Ts h]J7/W 

20 *nfm (5 mL) %Mz.X, 3 B#ffl«#Lfc 0 KJ&#£Mff#MSg U 

^sw^t-c^fou^ mm^^vmmLtco %mm*m*ffi.&n-hv 

*f- y/^^^^=i/i~^^^/w~^H^^/v/^ * y -/v=io/i) L 

25 x^tsym (0.82 mD tr^Afeo *ffflu^*tr«®> foft, t&mLx, mm 

tt&m (0.44 g, HX^ 88%) LT#7i 0 
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MS m/z 505 (MH\ 7})-ftkLX)o 

gmmi 8 2 3- (4- {({4* -[(2-:* X/Vft-/V]-2' ,6' * ^fr 

\fy ^~)V-Z-J **f-;v) [(2-= hn7x=;V)^/^^]7 5;y \-2-7 )V* 



5 




{4' -[(2-j: b ^rv^^vV) ^]-2' , 6' -v 5 ^ *7Hf 7 *=/V-3->f /W * * / - 
(0.94 g x 2.98 mmolh 3-(2-7;Vtn-4-j[(2-=bo7i=/l')^M= 
^]7U}7x=;V)/a/> 8 ^ tert-^/V (1.13 g, 3.13 mraol) *5j;tfb 

(1.03 mU 3.87 mmol) ©f h 7 t Kn77^ (25 mL) 
10 J&ttlC, ^mm^Ts 1,1' -(T3/^*^#=^)^^9 ^ (1.01 g> 3.87 

mmol) 3 nmmw\^tc 0 £Dfctfc»*«ritsuu mmzmmmnvtco 

f-WftBfc*f"A«3/l) fcttU 3-(4-{({4'-[(2-J: ^d^VJ:^^)f : -^-]- 
2 , , 6' - 9 J * f-;V}f7x. n/V-3-^ ;H / [ (2-= hn7i -fr) *)Vi£^)V\ T 
15 5 ;)-2-77V*u7 ^~;V)*?Xi/<vm tert-^/K {4' ~E(2-.x h *%/^*f- 

;v)^j>r']-2' , 6' ^jv\f 7 *~;v-z-y( M * ? ; -/Kfc £Xf z-{2-7;^ 

v -4- { [ (2-c^ fo7i^) ^/U* -/V] T^J)7a^ 7° P ^ tert-T' 
' f-^tom^m (1.96 g) £3t&«^LT#fc 0 &£&lfcm4 4&|IMIfC 

ut, ±fB#fe^fcM-a-^ d.96 g) frbmmik&vn d. 25 g> 55%, 2 

20 IS) fcfcfe^AttfcSfeirL-cafc. 

J H NMR (CDCI3) 8: 1. 09 (3H, t, J=7. 0Hz), 1. 39 (9H, s), 1.96(6H, s), 
2.46(2H, t, J=7.5Hz), 2. 83 (2H, t, J=7. 5Hz), 3. 38-3. 50 (4H, m), 

3.82(2H, t, J=6.2Hz), 4.96(2H, s), 6. 71-6. 86 (2H, m), 6. 91-7. 01 (2H, 

m), 7.05(1H, t, J=8.0Hz), 7. 23-7. 33 (1H, m), 7.37(1H, t, J=7.6Hz), 

25 7. 46-7. 75 (6H, m) 0 
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mMmi 8 3 3-{4-[({4'-[(2-o: h#^*^)^^*=A']-2 , f 6'-^^ 
5^ 




5 ^091 8 0 fcRmifcL-C^ 3-(4-{({4' - [(2-* f^Vx^) ^/l/*5A^]- 
2' , 6' -i?* ^VVtf 7 M * [ (2-= h D y *.~}V) 7,>Vfr~)V\ T 

5 / } -2-y/v^ru y^~?v) -7x1 x^gfe tert-^/i^ b^Jgft;3^&&t&^fli 

monk \,xnit 0 kx^93% 0 

X H NMR (CDC1 8 ) 6: 1.08(3H, t, J=7. 1Hz), 1. 41 (9H, s), 2. 02-2. 14 (6H, 
10 m), 2.46(2H,t, J=7.7Hz), 2.79(2H, t, J=7.7Hz), 3. 37-3. 52 (4H, m), 
3.82(2H, t, J=6.3Hz), 4.36(2H, s), 6. 22-6. 42 (2H, m), 6. 90-7. 04 (2H, 
m), 7.07(1H, s), 7.33-7. 41(1H, m), 7.44(1H, t, J=7. 4Hz) , 7. 63 (2H, s) 0 

mnmi 8 4 3- {4- [({4' -[(2-31 h^^^^juti^i-z' t 6*-^^^ 

\fy=. =/w-3— ( M * t % J ] -2-7 fr* n7i =/W /n/^ ^ 



15 




gflrtU 6 2^i(CtT, 3-{4-[({4 , -[(2-^h^V^/W)^/V^=/H- 
2' , 6' -i?^ ^-/Hf 7 *=^-3-W /M ;< ^/V) T 5: ;]-2-7;^0 7xx/H :/p 

MS m/z 514 (MH + ) D 

20 H%^1 8 5 3-(2-7^tc-4-{({4'-[(4-t KP^'>f b7t Ka-2H-ft 
1^7^-4-^^)^ Y*i/]-2' ,6' -itffyvyfy /V} tffr) [(2-~ b 
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4 -({[3« -(t KP ^^^f/V)-2, 6-*J* ^yHf7*^V-4— < JV\***S) 
;l/)7f7t KP-2H-^^-t°7y-4-^-— /V (0.90 g N 2.51 mmolK 3-(2-7/V 
^- a -4- { [ (2-~ * /W* 7U)7s ~/V) ^ n /< ^Sfe^ 

5 (1.05 g N 2.64 mmol) *5 «fctf MJ ^/V**^ V (0.86 mL N 3.26 mmol) <D 
ffnKP77y (15 mL) ^ifcfc:, it^T> 1,1' -{7W**'*-M 
^fcT^JJ^ (0.85 g N 3.26 mmol) ^iP^L 10 R#f?33f#LfCo £ CfcifclS!^ 

(^^•7-V/g^^^/V=10/l~^^-9-W^^^=2/l) X*WMLXs &M4t 
10 ^ (1.71 g N ft* 92%) b-C#7to 
MS m/z 737 (MH + )„ 

H^Jl 8 6 3-(2-7/W^-n-4-{({4'-[(4-t K o 1 h 

n kp-2h-^ t^7^-4-> r^)^ h *i<i-2\ 6' -i^^tf 7^-^-3-^ 

/v} 5vv) [ (2-= h a 7 */MwHT % J } 7x=;v) T'n 

15 ;u 



o" 




1 4 4 t mm U-C , 3-(2-7;Vtn-4-{({4'-[(4-!:Ko^i/7f7 
fc Kn-2H-^^t°7>--4-^/V)^ h^V]-2',6*-^^^/Vtf7^^/V-3-</W 
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MS m/z 769 (MH*) 0 

• Ml&mi 8 7 3-{2-7/M-n-4-[({4'-[(4-fc Kn 1-$?**$/ Kt 1 h 




mVKfh7t Ko-2H-^^-f7^-4->f/W^ bdrV]-2',6'-^^^/Hf 
10 7^=7V-3— T/W^^)[(2-= ho7x=/l/)^^]7^}7x^)7' 

*s<ym^»frbmm{t&®%m&ftMi&®*tLxmfr e jr* 99%. 

MS m/z 584 (MH + ) e 

MMMl 8 8 3-{2-7/V^-n-4-[({4'-[(4-t Kp =¥iX-l, l-S? h 
7t Kn-2H-ftlf7y-M;v)^ h ^^]-2' ,6' -i^^f /Vlf 7i=/W3-^ 
15 /W^f^)7^]7x^}7'o^yK 




3-{2-7/^n-4-[({4'-[(4-fc Kn^f-l, 1-^-3^ Kt 1 h 7 fc K n -2H- 

^-4— f )V) * Y , 6' ?vVtf 7 a. =/U-3—f /H TVV) T ^ 

/]7x^/V)7'a^ySxf;V (1.99 g> 3.40 mrnol), ^ * / — )V (24 mL) 
20 $S itfx h 7 fc Kn 77 ^ (7 mL) 1 M *8Hfc7- h V 7 AtM£& 

(10.2 mL) &m.X- 4 ^«#L7Co 1 M ^^T^fPbfc 

272 



WO 2005/087710 PCT/JP2005/004872 

•c**»u m&x-^^-^i-yfabftife&vx, mmfc&m (1.47 gN jr* 

. 78%) LT#fc 0 
5 MS m/z 556 (MH + )„ 
mp 178 °C a 

mmmi 8 9 3-(4-{{[2 , ,6 , -^^^v-4 , -(2-^-/^y y^-j^y*^) 




%mmi 7 9tmmzLX, 3-(2-7/M-a-4-{[(4'-fc Kn**/-2\6'-^ 
^;Hf 7 * ^/V-3-"f AO f-AO [ (2-= 1^p7i =A0 * A'* T^S)?^ 

ft^*Sr«lfe»^*i LT#fc. ifc^ 71% 0 
15 MS m/z 748 (MH + )„ 

mW\ 1 9 0 3- [4- ( { [2' , 6' f-JV-l' - (2-^r/V* V ^-4— f /^^ h 

If 7 s =/W3--f ^ f ;W} 7 5 / ) -2-7/Wt P 7 1 = D /•? y i tert-^ 




20 gffitill SO^iiat, 3-(4-{{[2* > 6'-^^^/V-4'-(2-^7V*y ^-4- 
✓f/Wc J^i/) t*7*^/W3-^/W]^^W [(2-= bP7x^)7;>*-/V]7 
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5 J } -2-7 tVOr n7s^V)yn^y|| tert-^^/V^ h 

l H NMR (CDClj) 5: 1.41(9H, s), 1.97(6H, s), 2.46(2H, t, J=7.8Hz), 
2. 59 (4H, t, J=4. 7Hz), 2. 72-2. 86 (4H, m), 3. 74 (4H, t, J=4. 7Hz), 
5 4. 12 (2H, t, J=5.7Hz), 4.32(2H, d, J=3.2Hz), 6. 24-6. 37 (2H, m), 

6.66(2H, s), 6.94(1H, t, J=8.4Hz), 7.03(1H, d, J=7.3Hz), 7. 10 (1H, s), 
7. 27-7. 33 (1H, m), 7. 38 (1H, t, J=7.4Hz)„ 

mUkm 19 1 3- [4- ( { [2' , 6' - V* 9VV-4' - (2-^r/V* U >--4— f /V=c y v") 




10 o 

mrnWl 8 liW^t^ 3-[4-({[2\6'-^?vV-4'-(2-^/V*y 

y{ jvzc h * if y 31 =/w3-^f /v] ^/W 75/) -2-7/M- a7x =/H y P ^ 

MS m/z 507 (MIf) 0 

15 Hi60i|19 2 3- [4- ( { [2' , 6' -t?^ f /M' - (2-^^* P h^rV) 




o 



3- [4- ({[2' , 6' -S^ ^vW-4' -(2-^/Wfr P A>=> h If 7*^/^-3- 

20 ^] ^ f ;W 7 5 / ) -2-7/^ a 7 x 7"n (0.58 g, 1. 14 mmol) 

&&Btx.?-A,(5 mUfciSMfU ^^/Hfcl'Bfc (0.08 mL) ^Mx.fc 0 #f ffl L 

fc£ilfc)t3u SfcJfK Silt, &m{k&mzm&&&kLTmt 0 JtX* 73%, 
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l H NMR (DMS0-d 6 ) 5 : 1.89(6H, s), 2. 31-2. 45 (8H, m), 2. 65 (2H, t, 
J=7.6Hz), 3. 12-3. 33(2H, m), 3. 44-3. 64 (4H, m), 3. 73(2H, t, J=11.6Hz), 
4.00(2H, d, J=12.4Hz), 4. 25-4. 43 (4H, m), 6. 29-6. 46 (2H, m), 6.76(2H, 
. s), 6. 90-7. 00 (2H, m), 7.02(1H, s) , 7.32(1H, d, J=7.8Hz), 7.40(1H, t, 
5 J=7.5Hz), 9.92(1H, s)„ 

mftWl 9 3 3-(4-{({4'-[2-(2,5-^^^yt°ay ^-H^xf^fi/]- 
2' , 6' -i? * 7 * ~;V-Z-' f M * [ (2-~ fo7i ^7V/J>=/V] T 




10 mmmi 7 9 i^ittts 3-(2-7;VtP-4-{[(4'-tKBW,6'-^ 
^•/Hf 7i=/W3- f/V)^/Kl [(2-=hP7x=/V)XM=/V]7^}7x 
^yn/^i tert-y^Wi l-(2-t Kd^v^^) fc°n y v>^-2, 5-v^ 

J^&aMfc^fcfcfcfettfc** UT#7t, 25%„ 
1 H NMR (CDC1 S ) 5: 1.38(9H, s), 1.84(6H, s), 2. 45 (2H, t, J=7. 5Hz), 
15 2.72(4H, s), 2.82(2H, t, J=7.5Hz), 3.94(2H, t, J=5.6Hz), 4. 15 (2H, t, 
J=5.6Hz), 4.92(2H, s),.6. 59 (2H, s), 6. 69-6. 84 (2H, m), 6. 90 (1H, s), 
6.93-7. 10 (2H, m), 7. 19-7. 36 (2H, m), 7. 46-7. 74 (4H, m) e 

mmm 194 3- {4- [ ( {4' - [2- (2, 5-^* * y f n y & w m * h * $,] - 

2\ 6* -s** fyv^7i-/w3-f r % ;~\-2-7;v*v 7i^;H7p 

20 ;<y%& tert-zfj-ju 
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mmmi 8 0fcEI«HcLT % 3-(4-{({4'-[2-(2,5-^;*-3ryfc: 0 ny^-W 
;V) Y ^ i,] -2* , 6' -i? * ^/U^yzc. -jV-Z-j }V\ y [ (2-= hP7i -/V) 

KjV* T 5 / } -2- P7i 7" n Vifc tert-^^/V*> £> ^jg-fb 

^*«T*l6**tt»*^ ITHfe, 79%„ 
5 l H NMR (CDC1 3 ) 5: 1.41(9H, s), 1.95(6H, s), 2.46(2H, t, J=7.7Hz), 
2.72(4H, s), 2. 79 (2H, t, J=7.7Hz), 3. 95 (2H, t, J=5.8Hz), 4. 15 (2H, t, 
J=5.8Hz), 4. 32 (2H, s), 6. 23-6. 38 (2H, m), 6.62(2H, s), 6. 94 (1H, t, 
J=8. 4Hz), 7. 01 (1H, d, J=7. 3Hz), 7. 08 (1H, s), 7. 26-7. 34 (1H, m), 
7. 37 (1H, t, J=7. 5Hz)„ 
10 ^JIM1 9 5 3-{4-[({4'-[2-(2,5-^^-^y t'D JJ S^-W/U)* f 

2',6'-^^ W7i =/V-3— T /W y fvW) 7^/]-2-7 P7i^}7*P 




HJfcflil 6 2tmmzLX, 3-{4-[({4'-[2-(2,5-^^y^n!J^^-W 
15 )V) 31 h iX] -2' , 6' -i? y ^JV ¥7^ -JV-Z-J ;U) y ^/V) T $ J ] -2-7 frit n 

61%. 

MS m/z 519 (MH + ) 0 

mmm 1 9 6 3- (4- { [ (4' - {2- c^t-m^ y ^ y /v) r $ y ] ^ h * i/} - 

20 2' , 6' - i? y f/Vlf7a ^/V-3—< y [ (2-— h P 7t=;V) XfrTfr—jU] T 
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3- (2- y >VJs- P-4-|[(4'-t Kb* *S-2' ,6'-i?t \f 7 * =./W3-> < JV) * 
fflA [ (2-= b n y 7,}Vfo^)V\ T%J\y^ y O ^ fWt text-zff- 

;V (3.60 g N 5.67 mmolh 2- (atfvVT 5 J J —A' (0.61 mL, 6.24 
. mmol) jSitf MJ^/^*^7-f y (2.26 mU 8.51 mmol) ©fh7t Ko 
5 77^ (100 mL) ifil^T, 1,1' -(7^^^^)^^^ ^ 

y (2.21 g N 8.53 mmol) 16 l$|ffl8£#Lfc. £ Cfc£tI§!«»J t, 

, mmummm^it, mk**sv*>f>\>%y&9*'*y?77 4- (^**w 

»»3:^/i/=5/l~^*f-W»»^^/V=l/3) fcttU 3-(4-{({4'-[2-(^^/W 
T^y)^ h*^]-2',6'-i^^^/Hf7^=/V-3-> f/W^^A) [(2-= fP7x 

7-^)Vi£*y 4^i!r**sY<om&m (6.11 g) SrStfe»^4fcfc bT#7t. 
tifciHHK^ (0.57 g) (3 mL) giM#Ts 2-^/v 

T'p/V-fA' (0.17 mU 1.62 mraol) k'P&O N, N-^p« ^A-fcT U ^-4-T 5 

fflilT#f)H5M^^W7A^Dvf ; ?'77^ (^*f"W» 
ftaf7l^l0/l~^*1fWBBft^fvV=2/5) teT«HRUt\ *JHfb£-ft (0.35 
g) UT#fc 0 
MS m/z 777 (MH*) 0 

20 HJil^J 1 9 7 3-(4-{[(4' -(2-[xf /K^f y7f !) ^) 7 h ^rV}- 

2' , 6' -V* \?y* )V) / f-)V\ T % J } -2-7^* P7s = AO 




o 



Jtttfll 8 O:fc«fcimii09l 6 2^4i£LT, 3-(4-{[(4'-{2-[^A(-< 
25 yyt-WTS h^ci''}-? ,6' -i?*<?/U\?7 sl-zI'-Z-' f A)^A][(2- 
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= h 07x=/V)^;l'JK=/W]7^}-2-7/Vto7x=/V)7'o/-?y|fe tert-zf 

LTtfc. UK** 73% (2 Ig) t 

MS m/z 535 (MH*),, 

^jft^l 9 8 3-(4-{[(4'-{2-[7W(x^)T^]xh^M-2',6'-^ 
5 ^ f 7 x=/W3-{ /V) ^ f ;H [ (2-= b o 7 x=;V) 7 5; } -2- 

7^tn7x=;v)7p^yg| tert-^^;v 




mmmi 9 6t»LT, 3-(2-:7/M-P-4-{(:(4'-t Ko^i/-2',6*-^ 
^VV If 7 ~;V-Z-' ( JV) / f-fi,] [ (2~~ fP7x -/V) * /V7}n 7^ y}7x 
10 =:^)7'o^yS tert-^^/K 2-(^/k7 S J -/t^ «fc t#&7k&Sia> 

b&mim® (0.19 g) 
MS m/z 748 (MH*) D 

mmmi 9 9 -{2-[T±^/U(^/V)T ^ y]^h^^}-2' ,6' -i^ 




%%m \ 8 OfcitfUiifcll 6 2 t^tLT, 3-(4-{[(4'-{2-[T^^/V 
{^f-;V) 75/]xf dri/} -2' , 6* -S?* TvHf 7 ^ -JV-Z-J )V) / ^/W] [ (2-= 
h n7x^/V) x/U7fr=./ls] T 5 7 }-2-77V^"D T'D/^t tert-^ 

20 MS m/z 507 (Mlf), 
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10 



15 



20 



3 2 0 0 3-(4-{[(4'-{2-[T-fe^/H^^/W)T^/]^h=3rM-2 , ,6'-^ 
} f-;V t'7i n;k-3-^f / f-)V\ T%J\ -2-7 As* P7i 7° o ^ 





CH, 



H 3 C-jj-OH I 



8 4 t MM L T , 3- (4- { [ (4' - {2- [ T * ^ f^) T 5 J ] * h * 
S/}-2* , 6' -^^f/nf?*-;^-^^) * fvw] T ^ y } -2-7 ;virn7 

7* U*ym*b&Mfcit® CT#fc, JR* 94% D 
l H NMR (CDClj) 5 : 1. 10-1. 31 (3H, m), 1. 69-1. 88 (6H, m), 2. 09-2. 28 (3H, 
m), 2.56(2H, t, J=6.5Hz), 2. 72-2. 93 (5H, m), 3.48(2H, q, J=7. 0Hz), 
3.69(2H, t, J=5.3Hz), 4. 03-4. 20 (2H, m), 4.52(2H, s), 6. 53-6. 68 (2H, 
m), 6. 69-6. 83 (1H, m), 6.92(1H, d, J=9.6Hz), 6. 98-7. 23 (3H, m), 7. 35- 
7.5K2H, m) 0 

m&m2 0 1 3-(4-H[2',6'-^^W-(f h7t Ko-2H-^t°7^-4- 
yftvlr^s) \f 7 ^-jv-z-J ;v] t*f-jv) [(2-~ F0 7x=;k)7;^=/v]7 5 




3-(2-7^to-4-{[(4' - t Kn ^^-2' , 6' -^^ f ;Hf 7 1 ~/W3-^ ;V) * 

f;V][(2-=hP7x=;l/)7>;l/*=/>]7^}7x^)7 , a^yi tert-^ 

/U (3.0 g N 4.73 mraolh x h 7 t Kn-2H-^tT9 ^-4-*- * (0.62 g, 

5.20 mmol) *3<fcrj? MJ 7x=/V*^7^ y (1.36 g, 5.20 mmol) ©ff7t 

Kn77^ (60 mL) gM$#T^ T^^H^Vf^^^ (40% h 
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2.79 mL, 6.15 mmol) 16 mm&WLIt. &.}&mz±.ft<D 

5 ^?vV=10/l~^*^W#1^7VV=2/l) LT; (3.5 g, ItZ 

^ioo%) ^n^^tvxmto 

MS m/z 735 (MlO. 

mMM2 0 2 3-(4-{({4'-[(l, l-S^drVK-r ^7 t Kn-2H-^^" t*7 ^-4- 
/^) V] -2' , 6' -i? ;< TVHf 7 ^ =/W3->f /W AO [(2-=hn7 
10 ^/V^=;W]T^/}-2-7/V^-n7a:^/V)7°t3^yil tert-^/V 



o 




mmm i44t mn\z lt, 3- (4- { { [2' , e' -v* ?-w - (t h 7 1 k * - 

15 i UT#fc 0 HK^ 68ft, 

l H NMR (CDClj) 5 : 1. 38 (9H, s), 1. 87 (6H, s), 2. 28-2. 58 (6H, m), 
2.83(2H, t, J=7.6Hz), 2. 88-3. 02 (2H, m), 3. 36-3. 53 (2H, m), 4.61- 
4. 70 (1H, m), 4. 94 (2H, s), 6. 65 (2H, s), 6. 70-6. 84 (2H, m), 6.93- 
7. 10 (3H, m), 7. 20 (1H, d, J=7. 7Hz), 7. 31 (1H, t, J=7.8Hz), 7.46- 

20 7.54(1H, m), 7. 54-7. 62 (1H, m), 7. 63-7. 74 (2H, m) 0 

mMM2 0 3 3-{4-[({4'-[(l,l-v 5 ^"dri/K7 i h7t K n -2H-^ fcT 7 f-4- 

ao ^-^ ix] -2' , 6' -sm tr 7 =/i^-3— r ao r ^ / ] -2-7 A'* d 
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mmm isot mmt tt, 3-(4-{ ({4' -cu, i-v^v- Kffn k*-2h- 

t<n7i^) r % / } -2-7/w^-n yx^^P^'V^ tert-^ 

5 /^fe^Mfb^^Mfe^^l&^^^T^Co <X* 82% 0 
MS m/z 582 (MH + )„ 

%Wn 0 4 3-{H({4*-[(l,l-^^Kfh7t KP-2H-^^t 0 7>--4- 
;w) v0 -2' , 6' - *J * tf 7 a. =/W-3— f /W ^f^)T^] -2- 7 /v^- P 




8 li:»U, 3-{4-[({4'-[(l,l-^i/K7>7t.KD-2H- 
LXntio ft* 84%„ 

15 l H NMR (DMS0-d 6 ) 5 : L87(6H, s), 2. 10-2. 30 (4H, ra), 2. 34-2. 46 (5H, m), 
2.67(2H, t, J=7.5Hz), 3. 06-3. 28 (4H, m), 4.35(2H, s), 4. 63-4. 77 (1H, 
m), 6.35-6. 53 (2H, m), 6.78(2H, s), 6. 92-7. 10 (3H, ra), 7.32(1H, d, 
J=7.8Hz), 7. 39 (1H, t, J=7.5Hz)„ 
mp 174 t: 0 

20 HWJ2 0 5 3-(2-7/V^n-4-{({4'-[(4-^ f7 
t Vn^H-^^-M'vy-A-^^)^ h^V]-2',6'-^^^/H:*7ai^/V-3-^/W 
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?; 




3-(2-7/^n-4-{({4'-[(4-fc Kn^>fh7t Kn-2H-^^t e 7 ^-4->f 
^ h * -2' , 6 ? -i? p« f;H^ 7 ^ M * f)V) [(2-=hn7x 
7s)Vfr~}V\T% J)y *.~)V)'?xi/<V&x- s f-)\' (1.24 g N 1.62 mmol) ^3- 
5 Kp**V (0.50 mU 8.1 mmol) ©7h7tKn77> (10 mL) 0 *C 

*^b^ h y 17 A (60% 0. 10 g N 2. 42 mmol) ^JUx., gift"? 

10 *M{b^% (0.81 g> 64%) &M£#i§tt&5|ci: LT#ft 0 
MS m/z 783 (MH*) 0 

mi&M2 0 6 3-{2-^/^n-4-[({4'-[(4-^ h l-itttf Kt 1 h 7 

fc Kp-2H-^^" try y-4-^/l^)^ h^^]-2',6'-^^^Hf 7^=/W-3-</W 
^f^)75;]7i=;M7 , D^v8xf/v 




$Jfe0!U 8 0ilHiiat, 3-(2-7/V^a-4-{({4'-[(4-^ 
t^Kfh7t Kp-2H-^^-i^7^-4— T/v)^ h3r^]-2',6'-i^?vi'if , :7 
^ =/^-3->r /V} ^ fvU) [ (2-~ h p 7 1 =/V) 7^;}7x ~;V) ;/p 

/N'^S|a:^/^b«Jl<b-a-^«rilfe^^ Lt#fc 0 4X3* 44* D 
20 MS m/z 598 (MH*),, 
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nW\2 0 7 3-{2-7**n-4-[<{4'-[(4-* h*$"l, l-^*^Kf b5 
fc Kn-2H-^t°7^-4-r/V)^ h*V]-2\6 , -$?*^ir7*=*'-3->f*'} 



5 ^Jfefil 8 8 fcR«fcL*C % 3-{2-7/V^-P-4-[({4'-[(4-^ 

t^Krh7t Kn-2H-^^-t°7^-4-^/v)^ b =¥V]-2' , 6' -it* ^;v\fy 

MS m/z 570 (MH + )„ 

10 mW\2 0 8 3-(4-{[5-(2,6-^^5 L /V7=^^)-2,3-v 5 t Kp-IH— f ^ 



5-(2,6-^p«^/W7 3i=/l')^>'^>'-l-^ _ >' (690 mg N 2.92 mmolK 3-(4-T 
* / 71=^)^0^^^ (937 m g> 4.09 mmol) x *5j;tflft!fc (526 mg x 
15 8.76 mmol) & (20 mL) fcSflfU fr%ikhVT±h*r 

iyfrVM-t-hV (1.86 g, 8.76 mmol) *"MM.-Q'PWl^o1NZ-, 16 

!)*W7^^o^f^77-f- (5fl~40% m&^f-^/^-fy) T?*t3R 
20 Lfc, #&Jlfcjfl^S:7f7tKP77^ (10 mL), *9J—*' (6 mL), * 
(6 mL) fc3M?U *»flSJIf"!7A-*JftJ» (133 mg, 3.18 mmol) SriP*.Tg[ 





o 



283 



WO 2005/087710 



PCT/JP2005/004872 



&-c 3 wmmwLti. Kismet: 1 m^sm 

Tt?©*Uit 0 MEfc^JJ *^*7A^ n-r bf7~74 — (10X~60# !Eg£^ 
■ ^/^f-^)T*f»«U MM!** (414 mg, JR* 37%) L 
T#fc 0 

MS m/z 386 (MH + )o 

0 9 3-{4-[(5-7 3i/drv'-2,3-^t Ko-IH— f ^7* S'-WA') T S 




o 



^ii^2 o 8 tmm^LX, 5-y ^ js £Tf 3-(4-T? 
26% 0 

l ti NMR (CDC1 3 ) 5 : 1.85-2. 00 (1H, m), 2. 51-2. 70 (3H, m), 2. 78-3. 05 (4H, 
m), 4.96(lH, t, J=6.6Hz) > 6. 62-6. 70 (2H, m), 6. 83-6. 92 (2H, m), 6.98- 
7. 15 (5H, m), 7. 24-7. 39 (3H, m)„ 

1 0 3-(4-{[5-(^^^/^^^)-2,3-v?t Kn-lW ^V-l— f 




18%„ 
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l H NMR (CDC1 3 ) 5 : 1. 84-2. 00 (1H, ra), 2. 48-2. 70 (3H, m), 2. 78-3. 05 (4H, 
ra), 4.92UH, t, J=6.3Hz), 5.06(2H, s), 6.64(2H, d, J=8. 5Hz), 6.80- 
6.91(2H, m), 7. 04 (2H, d, J=8. 3Hz), 7.22-7.48 (6H, m) e 
Hjj£0ij2 1 1 3-(4-{[4-(-0-^V^=3rV)-2,3-^t Ko-IH— ( *y<f 
5 ;i/]7?;}7x=^)/P^yi 



mmW2 0 8 irl^^^UT^ 4- {-*>*SAsHr**y)4i' ?y-l-*y& iJI 3- 

10 l H NMR (CDClj) 5 : 1. 81-1. 97 (1H, m), 2.51-2.70 (3H, m), 2. 79-2. 92 (3H, 
m), 2.99-3. 12(1H, m), 4. 99(1H, t, J=6.7Hz), 5. 11 (2H, s), 6.64(2H, d, 
J=8. 3Hz), 6.8K1H, d, J=8. 1Hz), 6.98(1H, d, J=7. 5Hz), 7. 04 (2H, d, 
J=8. 3Hz), 7. 16 (1H, t, J=7.8Hz), 7. 28-7. 49 (5H, m) 0 

12 3-{4-[(4-7^/^r^-2,3-i?t Kp-IH— f V*fV- W/W) T ^ 

15 y]7x=;W/o^^ 



0 8 iTOaT, 4-7x;^W y?y-l-*y&£Xfi 3-(4-T^ 
y7^=/V)^n/^^^^^6,^M<b^S:ilfe^^i:UT#yh 0 « 26% 0 
*H NMR (CDClj) 5 : 1. 81-1. 96 (1H, m), 2. 52-2. 81 (4H, m), 2. 83-3. 01 (3H, 
20 m), 5.03(1H, t, J=6.9Hz), 6.67(2H, d, J=8.5Hz), 6.84(1H, dd, J=7. 4, 
1.5Hz), 6. 93-7. 01 (2H, m), 7. 02-7. 23 (5H, m), 7. 27-7. 39 (2H, m) 0 
%W$i 2 1 3 3-(4-{[4-(2,6-^^7^^)-2,3-^fc Kn-1H— <Vt 

y-i-y jV\ r % ; } y ^ ~M 7 o * y B. 




o 




o 
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O 



0 8 ^iiat^ 4-(2,6-^^^7^=/V)^^y^-l-^-^*J«fc 
3-(4-T 5 /7x=;V) 7^*>b*Mft<frtt**&M £ tt# 

fc. Jfc* 21%. 

*H NMR (CDC1,) 5 : 1. 72-1. 90 (1H, m), 1.98(3H, s), 1.99(3H, s), 2.43- 
2.60 (3H, m), 2.66(2H, t, J=7.7Hz), 2.88(2H, t, J=7.7Hz), 5.05(1H, t, 
J=6.8Hz), 6.69(2H, d,J=8. 5Hz), 6. 97-7. 20 (6H, m), 7. 24-7. 32 (1H, m), 
7.35(1H, d, J=7.5Hz)„ 

mnM2 1 4 3- [4- ({4- [4- (2-^ h -2,6-^^:7*. 

2, 3-^ fc K o-iH-'f ^xV-l— T ;H7^) -2-7/>^- o 7 =.~)V\ -f n /< yJSSt 




0 8 tl^KLT, 4-[4-(2-a: h 3r>y*. h ^V)-2, ^)V7 * 

^VH^i'-l-.tf-Vfc.fct* 3-(4-TS /-2-7^tn7x=;l/)/D/^Hx 

'H NMR (CDC1,) 8 : 1.25(3H, t, J=7.0Hz), 1. 72-1. 88 (1H, m), 1.94(3H, 
s>, 1.94-1. 96 (3H, m), 2. 39-2. 61 (3H, m), 2. 65 (2H, t, J=7. 5Hz), 
2.89(2H, t, J=7.5Hz), 3.62(2H, q, J=7. 0Hz) ; 3. 78-3. 83 (2H, m), 4.10- 
4.17(2H, m), 5.00(1H, t, J=6.7Hz), 6. 39-6. 46 (2H, m), 6.69(2H, s), 
6. 97-7. 05 (2H, m), 7. 23-7.35 (2H, m). 

1 5 3-[4-({4-[4-(2-^ h^^ai h^^)-2,6-^^f /U7i=;W]- 
2, 3-v>fc K n-lH— ( ^t* y-l-JM T % J ) -2-7 /U* n 7 7°n 
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2 0 tmm^VX. 3-[4-({4-[4-(2-^b*^h*^)-2,6-SM7- 
;uy 3L=^]-2, 3- S^fc Ko-lH-fy7^-l-fMT^)-2-7/Vto7*=^] 

5 *H NMR (DMS0-d 6 ) 6 : 1. 06-1. 19 (3H, m) , 1. 70-1. 79 (1H, ro), 1.87(3H, s), 
1.89(3H, s), 2. 36-2. 56 (4H, m), 2. 65-2. 78 (3H, ra), 3. 51 (2H, q, 
J=7.0Hz), 3.66-3. 73 (2H, m), 4. 05-4. 12 (2H, m), 5.04(1H, t, J=6. 7Hz), 
5.04(1H, t, J=6. 7Hz), 6. 50-6. 59 (2H, m), 6. 71 (2H, s), 6. 90-7. 07 (2H, 
m), 7. 23-7. 32 (2H, m)„ 
10 ^Wi2 16 3-(4-{[4-(2, f/U7x=/V)-2, Kn-lH-f 

M [ (2-= hn7x=;i/) 7s;Vi£~;v] T ^ / } -2-y;V* o7i ^J>v) 7 p 



o 




mw\9 tmrn^^x^ 4-(2,6-i?*<7-^y y^y-i-^-^^ 

15 3-(2-7;vt o -4- {[ (2-= F a 7 1 7 ^ } 7 1 / o 

m^;vfrb%mik&wz®n&®WiV!>kLxmco w 76%. 

MS m/z 617 (MH*) 0 

mfa&\2 1 7 3-(4-{[4-(2,6-^^^7*^/V)-2,3-^t Rp-IH-^X 
V-\-<i /V] T ^ y } -2-7 )Vir n7x=;i/)7'n/'? 
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O 



mmmi OtmmKLX, 3-(4-{[4-(2,6-v?^f/V7x^)-2,3-^t Ko- 
1H— i >X ^- W 1V\ [ (2-n hD7x ^ 7^} -1-7 D 7i 

X H NMR (CDC1 3 ) 5: 1. 73-1. 89 (1H, m), 1.97(3H, s), 1.98(311, s), 2.47- 
2.63(5H, m), 2.87(2H, t, J=7.7Hz), 4.02(1H, br s), 4. 08-4. 18 (2H, m), 
5.01(1H, br s), 6. 38-6. 46 (2H, m), 6. 96-7. 05 (2H, m), 7. 07-7. 20 (3H, m), 
7. 23-7. 37 (2H, m) e 

^2 1 8 3-(4-{[4-(2, ^=/V)-2,3-v?t Kn-1H— f 

y-W/k]7^;} -2- y n7x=/i/)7 , D/^S| 




HJ60i|l 17^i(CLT, 3-(4-{[4-(2,6-^7t^7^=/k)-2,3-v?t K 
n -1H-- f >-r ^-1— T /V]75;} -2-7/1^^- n7x 7* n /< y&^/vfr & ^ 

mfc&vo&m&m&kLx&ito 58%. 

Ml MIR (CDC1,) 5 : 1. 73-1. 90(1H, m), 1.97(3H, s), 1.98(3H, s), 2.41- 
2.62(3H, m), 2. 65 (2H, t, J=7.5Hz), 2.89(2H, t, J=7.5Hz), 5.01(1H, t, 
J=6.6Hz), 6. 38-6. 47 (2H, m), 6. 97-7. 06 (2H, in), 7. 07-7. 21 (3H, m), 
7. 27-7. 37 (2H, m). 

^2 1 9 3-[4-({[4'-(2-achdriy-ch^^)-6-^y^oxK^V-2',6'- 
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o 



[1*11] S-^D^y^P^yXT^tK (0.42 g> 1.72 
mmolh [4-(2-^ Y**/)-2,S-*J U-JVy a^~;V]iSxiy& (0.45 g % 

1.89 mmolh b V X (S^V^U T^Ti? h >0 1^7^^ (0) (63 mg, 
5 0.069 mmolh 2- (i?y ^ n a^^^^ 7 ^ / ) 1^ 7 1 =^ (37 rag, 0.10 
mmolh P y !7A (0.73 g, 3.44 mmol) *5it>*h^^^ (20 mL) <£> 

&£#j£^fft#ffi^T 90 V T* 18 fcfoWi*%i$Q'&. 

(^*t y/SUxf/i/=9/l^^t y/ftix^=l/l) "CfifcR U fi4'- 
10 (2-x; h^Vo: b dp- ^)-6-^f V T'P ^3^-2' , 6' -S^ ^/VfcT 7 a: 5^-3-*^ 

/vft k (0.22 g) zn&mftysk Lxntc 0 

[182] #6>*Lfc«ft**5J;tJ« 3-(4-7§/-2-7^*n7*5A')/B/<y 
^^/l/ (0.14 g, 0.67 mmol) <D (4.4 mL) 

(0.12 mL, 2.01 mmol) lit* 3 Bf»#L7io KJ&#fc7K*fc h D 

15 T-fe h y 17 3. (0.43 g s 2.01 mmol) ^rTJPXL. ^fi^C 3 

^/W=10/l-^#f-Wtt»3t^A«2/l) fffiffl&U &3-[4-({[4*-(2-.xh<* 
h dfi/)-6-^ 77*0 V-2' , 6' - i?^ f/Hf7i-;V-3-^;V] ^ fvW T 
20 ^7)-2-7/^n7x=/V]^P/N , yix^ (0.26 g) feft&ttttfefc b"C# 

[IS 3] (2.6 mL) fcOT h?tKP77y 

(5.2 mL) 1 ^TK^b-7-hy !7A7K^ (0.94 mL N 0.94 

mmol) &Jp*. % MWLV 2 ^^#Lfc„ £J«& 1 LfcfiL 
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tzftghZMW, ffi&^fr-efcft, -<-^^fe^^O*JS^^ (93 

mg, HX^S 10%, 3 IS) £#fc D 

*H NMR (CDClj) 6 : 1. 12 (6H, d, J=6.0Hz), 1.24(3H, t, J=6.9Hz), 
1.77(6H, s), 2. 66 (2H, t, J=6. 3Hz), 2. 82 (2H, t, J=6.3Hz), 3.61(2H, q, 
J=6.9Hz), 3.78(2H, t, J=4.8Hz), 4. 10 (2H, t, J=4. 8Hz) , 4.37(1H, ra), 
4.43(2H, s), 6. 59 (2H, s), 6.64(1H, d, J=2.4Hz), 6.84(1H, m), 6.92- 
7. 12 (3H, m), 7. 55 (1H, dd, J=2. 4, 8.7Hz) 8 

mMM2 2 0 3- [4- ({[4' -(2-^ h*ciS*- f * V)-2' , 6' -*? * <?)V-$-y*U 

*v\?y*. -;v-z-j jV\ * j-;v) r S / ) -2-yjvir p7x y* n y&t m.m 



1 9 ilRUaifcLT, 3-^0^-4-^0 i^^y^yXT^M K> [4- 
(2-oi h^>>oi h^>)-2,$-i??'7-/Uy^~;\s]tfv>&&£Xfi 3-(4-T 5 /-2- 

fc. flX* i 7 % 0 

MS(APCI-): 522 (M-H x 7]J-*ttT) 0 

Hi60ij2 2 1 3-[4-({[6-(i/^P7 , 0W h **»-4' -(2-^ h I* * 
-»-2' , 6' y^-;V-Z-' T % ;)-2-7/Vtn7s=;V] 




o 
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o. 



.OH 



O 



mmm2 1 9tmm\zLx, *-zru*-A-wuzrn\?>i>* h^^^xr^ 

(4-T $ J -2- 7 o 7 zr. 7° o i/^n ?vWd> ^Mfc^ v? 3- 

5 LT#fc 0 JR* 25% 0 

MS(APCI-): 534 (M-H, 7!)-^t IT), 

^i&0)j2 2 2 3-[4-({3-[(3,5-v ? 7ai=/V-lH-^7>'^-/Wl-'l'/W^f L ^]- 



10 HWJl 5 6 il^EltCLT. 3-[(3,5-^7^^/WlH-t°7i/-^-l--f/W)^ 

^yo^^^^/v^b^Mfb^Sr^^i UT#fc e W 70%, 
MS(ESI+): 606 (M+H) e 

mtfaW2 2 3 3-[4-({3-[(3,5-v 5 7^^/V-lH-t°7y r -/l^-l— T/V)p«^/W]- 
15 4--T y^h^^y^V}7U)-2-7/^P7i^]/n^y|6 




o 
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mnWl 5 7 tmm^LX, 3-[4-({3-[(3,5-^:7^=A'-lH-t?7l/--/V-l- 

gg^^^P>^M^#l^ilfe^ibT#fCo 70% o 
. MS(ESI+): 578 (M+H) 0 
5 HI^2 2 4 3-[4-({4-[(3,5-^7^=/W-lH-l^7y-/V-W/U)^^]- 
3-^T yy°xn$*l"<y¥;V}7% J)-1-y )VOrxi7 ^~)V\?ki;<^Wl^)V 




o 



4- [ (3, 5-i?y a: ~;W1H- if y V-;V-\-4 )V) * =f~)V\ -3->f V 7* n ^ * V* ^ 
Xr^Tfc K (0.38 g x 0.95 mmol) :}oJ;tf 3-(4-T ^ / -2-y 7 ^ = 

10 /I/)yp^y^f^ (0.20 g> 0.95 mmol) © (7.0 mL) 

miKs (0.16 mL, 2.86 mmol) ^^fit? 3 

ft h P Tir h*f*$mi- h V 9& (0.61 g x 2.86 mmol) SrAlJXL, £ 3 

15 jy 4- (^f-W^^^=4/l~^drf-W^^^=l/l) -TffilfliltT, 
*Hft:^» (0.52 g> JR^ 92%) ^IWfeiltifc. 
l H NMR (CDC1,) 5 : 1. 19-1. 27 (9H, m), 2.54(2H, t, J=7.8Hz), 2.84(2H, 
t, J=7.8Hz), 4. 11 (2H, t, J=7. 2Hz), 4. 22 (2H, s), 4. 53 (1H, m), 5. 38 (2H, 
s), 6. 25-6. 35 (2H, m), 6. 70 (1H, s), 6. 74-6. 85 (3H, m), 6. 96 (1H, t, 

20 J=8.4Hz), 7. 25-7. 45 (8H, m), 7.87(2H, dd, J=l. 5, 8.4Hz) e 

MMW2 2 5 3-[4-({4-[(Z, 5-Py ^^/U-m-H-y y-/U-l-4 /U) pt 
z-^yyutf* f< y >y;u) 7%y)-2-y As* p y * y* n /< >m. 
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X. 



.OH 



O 



-r >\d * j-a^ -3— r y ~? p v**' vW r ^ y ) -2-7 d7x^]^p^ 

^i^y^b«M^-a-^Sr«i#,l^*<bLT#fc 0 JR.* 99%„ 
5 MS(ESI+): 564 (M+H) D 

2 6 3-[4-({4-[(3,5-i?7ai=/V-lH-f 7^H-^)^f^]- 



3- [4- ( {4- [ (3, 5-i?7i ^/V-IH- fc° 7 V'" — /Wl — ■{ ;V) * *f-;V) -3-4 y^utf 
10 ^^y^}7^)-2-7^P7x=^]7'n^yi (0.40 g x 0.71 mmol) 
STg^^/W (4.0 mL) \Z®mL, 4 ^^^TK^/lB^^^^ (0.53 raL, 
2.1 mmol) Sr^fco tffffl Ltc^^m^L U @|t||xf Kilt, 
mmit^m (0.41 g N Jfc* 90%) &&£J£ill£ LT#fc 0 
MS(ESI+): 564 (M+H, 7y-flstLT) 0 

15 mmm2 2 7 3-[4-({u , -(2-^v^y^h^y)-2 , ,3',6'-hv/ : f'^^y 




X. 




o 
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mmm 2 2 At mm\^ lt, 4* - (2-^ h i» -2' , 3\ e* - mj * ^vv- 

t^^/u-s-^/w-Vi^t K&irj 3-(4-r $ 7-2-7 /v^-p 7^=/v)7n/^ 

>m^/ufrb&mfc&yi>*m&m'$ivi)b tx#fc 0 nx^ 100% 

X H NMR (CDC1,) 5 : 1. 19-1. 29 (6H, m), 1. 90 (3H, s), 1.95(3H, s), 

2. 17 (3H, s), 2.54(2H, t, J=7.8Hz), 2.84(2H, t, J=7.8Hz), 3.64(2H, q, 

J=6.9Hz), 3.83(2H, t, J=5. 1Hz), 4. 07-4. 18 (5H, m), 4. 32 (2H, s), 6.25- 

6.37(2H, m), 6.64(1H, s), 6.95(lH, t, J=8. 4Hz), 7. 03 (1H, d, J=7.5Hz), 

7.08(1H, s), 7.29(1H, d, J=7.5Hz), 7.38(lH, t, J=7.5Hz) 0 

mi&M2 2 8 3-[4-({[4'-(2-^ h h **y)-2' , 3' , 6' - b V * 7 

^ ^;V-Z-y( ;U] * ^jV\ T % J ) -2-7 /l^ P7i ~)V\ 7 n /•? 




^Jfcflll 5 7 tmm\ZLX, 3-[4-({[4'-(2-oi hdr>>ai h^^)_ 2 ',3',6'- 

MJ ^ ^ fc*7 -/is-z-j ;V] ^ 5vW T 5 y ) -2-7 /v;*- d7i /o/-?y 

H^/^b*S^#JSr4S#,»^t LT#fc 0 HX^ 95% 
MS(ESI+): 480 (M+H) B 

M1&m2 2 9 3- [4- ({[4' -(2-^*^ h*^)-2' , 3' , 6' - h V * 7 
^ =/u-3— T ;v\ * T.^y) -2-7 n7i 7 p ^m. &&& 




o 



^J6M2 2 6 tlHSSKLT^ 3-[4-({[4'-(2-^ h =3?->-r. b -2' , 3' , 6' - 
* t'7i =/U-3— T /V] ^ 5vW T ^ / ) -2- 7 /U^- D7i^]7n/^ 
Sl^fc*J®ft;^tr«l&^i: LT#fc 0 flX^ 79% 0 
MS(ESI+): 480 (M+H N 7]J-*ilt). 



294 



WO 2005/087710 



PCT/JP2005/004872 



$16012 3 0 3- [4- ( { [4' - (2-x f ^i/x h V) -2' , 3' , 5' , 6' -T f 7 ^ 
\f 7 -;V-Z-s( )V\ * f-M T % J ) -2-7 jV^r P7x 7* p /< yg^c^/V 




4'-(2-^ h^f-i/oL jsdf^)^' ,3', 5' ,6' -fh7^f/V^7i-/V-3-*/W^ 
5 /Vft K (0.300 g; 0.99 nmol) ■ *3 ±tf 3-(4-T ^ / -2-7 As** 7 ^=-JV) 7* 
Xi^VWL^)^ (0.194 g, 0.99 mmol) <£> (7.0 mL) ^ 

BipR (0.158 mL, 2.76 mmol) ^P^j&t? 3 mfflMWLtc'&s Tkgffb 
h V T± h*i'ftt?M1' h V !)A (0.585 g, 2.76 mmol) 5r*BX N Zbfc 3 

io ft, *§**MW-b y dat«u ®mmffiLit 0 mmz^y*?**7j»? 
pt^77^ (^^^ws^^^=io/i~^^^Wl^^^=2/i) -e 

j#$gL-c, mmfc-s® (o.4oo g, ir^ 84%) t tT#fc 0 

'H NMR (CDC1 3 ) 5: 1.23(3H, t, J=7.2Hz), 1.28(3H, t, J=7. 2Hz), 
1.86(6H, s), 2.23(6H, s), 2.54(2H, t, J=7. 8Hz) , 2. 84 (2H, t, J=7.8Hz), 
15 3.64(2H, q, J=7.2Hz), 3. 77-3. 83 (2H, m), 3. 88-3. 94 (2H, m) , 4. 11 (2H, q, 
J=7.2Hz), 4.32(2H, s), 6. 26-6. 36(2H, m), 6.95(1H, t,J=8.4Hz), 
7.02(1H, m), 7.08(1H, s), 7.29(1H, d, J=7.5Hz), 7.38(1H, t, J=7.5Hz) 0 
mm®* 3 l 3-[4-({[4' -(2-^h**S^h*^)-2' ,3' ,5' ,6' b7^f^ 
If 7 x =^-3-^ /V] ^ f ;H 7 5 / ) -2-7/l^t o 7 x =/H 7° P ^ 




3- [4- ( { [4' - (2-3. b^xf -2' , 3' , 5' , 6' -7 1 h 7 * * xvW- 

Z-4 )V\**f~)V)T % 7 ) -2-7 n 7 x x/P] 7° n y ixf ;W (0.40 g, 0.77 

mmol) <Ot$ J-JV (4.0 mL) fcitfxh^t Kd77^ (8.0 mL) 
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1 fafefomit-r YD t&frmfo (1.53 raU 1.53 mmol) &m%. s 50 t T 

2 mmmwLtio si&^sr 1 «ftH[*T(t»»tfc«, sm^/v-T^u 7k 

^/^-e«G#^, ftjftLT. £JB{b£4fc (0.28 g N ifc* 70X) &$S6teifti: L 
T#fc 0 

MS(ESI+): 494 (M+H x 7!J-fl:aT), 
7D^«f#[ C 30 H 37 N0 4 C1F £ IT 
fUMt: C, 67.98; H, 7.04; N, 2. 64 0 
XMt: C, 68.00; H, 7.07; N, 2. 42 0 

M«i|2 3 2 3-[4-({4-[(2,2-^^^/W^y JJ ^-1 (2H) — f ^ fvW]-3— f 




o 



^JI^J2 2 4 ir^iiat> 4-[(2,2-$?*?\Mr/ y ^-l(2H)-^/W)^^ 
MS(ESI+): 531 (M+H)„ 

^IM2 3 3 3-[4-({4-[(2,2-vM^vU3V y ^-1(2H) — fA-)^^]-3->f 
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X. 



-OH 



O 



m^frfrbmmfc&mzn&tiiftmb tx#fc 0 w$ 95%. 

5 MS(ESI+): 503 (M+H)„ 

mMm2 3 4 3-[4-({4-[(2,2-i^?VW3V P :/-l(2H) — f/V)^^]-3-^ 

y^o^^y r ^ y ) -2- y^ar ny %/uis$A.m. 



3-[4-({4-[(2, 2-i?*^/l<*; ]) y-l(2H)— ( )V)^^)V\-Z— ( yy°vi$**/ 
10 *<y*JMT% y)-2-7;^P7i=^]^o^Vi (0.12 g, 0.24 mmol) & 
*$J-)V (2 BL)|Cjg»U 1 SUtoMMS-fl^ V&imWL (0.24 mL, 0.24 
mmol) SrJn&fc. ^V>-C N Wfc* & (13 mg> 0.12 mmol) ©tK (l mL) 

mm*m*., mm Ltz®fc*m&, fr&xxt* ftj&u &&&& 

(53 mg N IR* 43%) &#fc 0 
15 MS(ESI+): 503 (M+H N y))—fckLX) 0 

M1fcffl2 3 5 3-[2-7/^n-4-({3— f V T'n /K^rv'-4-[ (2-^ ^/V-3,4-i?fc 
(2H) ->f ^ ^/V] V 9 J /W T ^ / ) 7 a 7" n ^^^^ 




X. 



o 
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.o^CH, 



o 



2 4 kmmz.LT, 3— T y7 P r3 2K^r^-4-[(2->5 i ^-3,4-v f k Kn 

82% 0 

MS(ESI+): 519 (M+H) c 

3 6 3-[2-7/W^-n-4-({3-^y^ p n7jf=3r^-4-[(2-y^/W3,4-i>t 
K n / y y-l (2H) — f /l^) y 5vW ^^/W T ^ / ) 7 ^ -fn^ y& 




MMMl 5 7 tmm^LX, 3-[2-7/V^-P-4-({3-^y7 B n^dr^-4-[(2-y 
4-i^fc Kn *y V v-i (2HW y f-;V]^<y^Mr % / )7x=/Wy 
n/N'^ifeai^^^^jg^^^fe^^^^T:^ jjjj^ 88 o /oo 

*H NMR (CDC1 S ) 6 : 1. 19 (3H, d, J=6.3Hz), 1.36(6H, dd, J=6. 0, 2.4Hz), 
1.83(1H, m), 2.03(1H, m) , 2. 61 (2H, t, J=7.8Hz), 2.75(1H, m), 2.81- 
3.00(3H, m), 3.56(1H, m), 4.22(2H, s), 4.36(1H, d, J=18.0Hz), 
4.49(1H, d, J=18. 0Hz), 4. 60 (1H, in), 6. 26-6. 38 (3H, m), 6. 54 (1H, m), 
6.78(1H, d, J=7.8Hz), 6. 85-7. 02 (4H, m) , 7.09(1H, d, J=7.8Hz) 0 
MMM2 3 7 3-[2-7/^n-4-({3-^y^n2K^rv'-4-[(2-y 5^-3,4-^ 
Kndp/ y ^-l(2H)-^^)y ^/V]-<^v f /WT^y)ycc=/V]7 ,, n/N 0 ^il 
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0.5 Ca 2 * 

o 

^^12 3 4 kmm\ZVr, 3-[2-7A''*v-4r({3-'( y:/P#3r^-4-[(2-7< 

»H NMR (DMS0-d 6 ) 5 : 1.09(3H, d, J=6. 6Hz), 1. 29 .(6H, dd, J=5. 1, 
2.1Hz), 1.77(1H, m), 1.91(1H, m), 2. 06-2. 17 (2H, m), 2. 54-2. 90(4H, 
m), 3.55(1H, m), 4. 14 (2H, d, J=5. 7Hz) , 4.25(1H, d, J=17.7Hz), 
4.39(1H, d, J=17.7Hz), 4.61(1H, m), 6.15(1H, d, J=7.8Hz), 6.19- 
6.35(3H, m), 6.41(1H, t, J=7.2Hz), 6. 74-6. 85 (2H, ra), 6. 85-6. 97 (3H, 
m), 7.00(1H, s)„ 

mMM2 3 8 3-{4-[(4-{[4-(2,6-^^^7^/=3r^) fcT*«P 




%W\ 22 At UTs 4-{[4-(2, 6-v^ f-^V^J M^VP^-l- 

4>V\t=?-M-Z-4 y^o#*V^X7A^t K*3«fctf 3-(4-7§ j-2-y/^ 

67% 0 

MS(ESI+): 577 (M+H) D 

HJ|0iJ 2 3 9 3-{4-[ (4- {[4- (2, 6-vM ^)Vy^J ^ P ^] 
^ ^ /V } _ 3 _^" y ^ D ^ y 75;]-2-7;I/tP7i =/W 7 P * >U 
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o 



M7*s*>n^;vfrb&nfc&m*m&tofttob\^x%it 0 urn 99%, 

5 MS(ESI+): 549 (M+H)„ 

Hj&£0»J2 4 0 3-12-7 -4- y7vtf*ci/-4-[(2-* ^/U-W-J > 




^«|^2 2 4i»LT, 3-^yrn#^-4-[(2-^/WlH--l'>'K- 
10 /wi-^;w)^f/u]/<yX7^rt Kfcitf 3-(4-7 5/-2-7;^o7x=;v) 
T-n^^Sfccn^/^fe^Sjh^^^^^iLT^. HZ^ 16%. 
MS(BSI+): 503 (M+H). . 

Hl£0i|2 4 1 3-[2-7^n-4-({3-^f y7*n7jf^V-4-[(2-^^/V-lH— f ^ 



15 
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mmmi 5 7 tmm^LX, 3-[2-7/^P-4-({3-^y/n^afi/-4-[(2-^ 

WbtIlb^lrtVV^*t LT#7t 0 Ifc* 81% 0 
MS(APCI+): 475 (M+H) 0 
5 ^j6g^j2 4 2 3-[2-7;^a-4-({4-[(2-^;>-3,4-v?t Kp^/ P ^~ 
1 (2H) -4 fr) * fvV] "3- [ ffr^fr-fo-jV) Jr * v\] ^ V v 5 A") 7-;/)7x = 



10 [(2-^?VV-3,4-i?t Kn^r / P ^-1 (2HW>^) ^ 7 ^^*3<t 3-(2- 
7/V^-n-4-{[(2-= hD7oi^/W^^^^/V3T^ 7 }:7ai~/V):/P/^^ 
^/^b^Mfb^SrMfi^^i: LT#fc 0 HX^ 83%„ 
MS(ESI+): 555 (M+H) 0 

%MW2 4 3 3-[2-7/^n-4-({4-[(2-^^/V-3,4-^t Kn^/!)y- 
15 l(2HW/lO p«^]-3-r^* 0 X;^=;V)^]^^M7^)7x- 



3-[2-7^n-4-({4-[(2-^^-3,4-v f l: Kp^^ P y-l^HW/V)^ 

aO -3- [ ( ^ ^vv* /vtJn ^- =ar v] -< v *SM r $ / )? x.-A']?* 

20 )V (0.60 g, 1.07 mmol) O^^;-^ (3.0 mL) & <fc h 7 t KP77^ 

(6.o mD (Dm&®m\z, i v&fomm (2.14 mu 2.14 




o 




o 
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mmol) £inx.> 50 <C t* 1 B$ffi»#Lfc 0 KJS»«r»»^^t?*R Ufc^ 

5 m^4t7Kt?*^s IfeMLT, *Jg{h£#l (0.25 g, ft* 56%) 
MS(ESI+): 527 (M+H) 0 

11*6^12 4 4 3-[2-7/^a-4-({4-[(2-^^-3,.4-^t Kn*/ U J'- 
1 (2H) -- T A-) ^/V] -3-[ *f-;V*;Vfo~;V) T%/) 7 

10 /Hyn/^gl jfr/l^^Aift 



&fifetil2 3 4 tmm\ZLX, 3-[2-7^tn-4-({4-[(2-^f/W3,4-i?t Kn 

y)7^^/W]yn^^H^b*JS^^^^fe^^ LT#7to Jfc^ 66%. 
15 MS(ESI+): 527 (M+H> 7]J^i:LT), 

HJfcM 2 4 5 3-[4-({4-[(3,5-v f 7^=/V-lH-t'7>'— /W W/l/) ^ fvV]- 
3-^ h ^^y^/W 7 ^ / )-2-7/l/t n 7x=;U] / o^yixf/u 



7 7^iiat, {4-[(3,5-^7^^-lH-t°7>'-^-W/V)^ 
20 ^/W]-3-^ /I'&.fctf 3-(2-7/l/ta-4-{[(2-=ho7 





o 
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fettttlfcfcbTfcfc. HX^ 82%„ 

MS(ESI+): 564 (M+H) 0 

^*6F!j2 4 6 3-[4-({4-[ (3,5-^7 * ~/WH-tf 7 W/l^y fW]- 



3-[4-({4-[(3,5-^7*=/V-lH-t°7i/-/wW;W)^^]-3-^ h 
yv'/HT 5 y )-2-7/Vto 7x=/V]7°o^ytxf ^ (0.57 g N 1.01 mmol) 
©y*/-^ (4.0 raL) &£TfiT Yy t Kn 77^ (8. 0 mL) ©fi^jSiftU:* 1 
10 ^TK^b-T" V P I7AtK^ (2.02 raL, 2.02 mmol) Sr^P^L, 3 Nf^ 

a^uyto £j»&im^^T'^u io% ? ^y&&mm& zvmft-km. 
;u=i/2> T?«f»u m&mwi®*nrc 0 nhfitcm^^m^^M^mm^, 

frgU ^Utt, (0.48 g, W 77%) &&Sfe$hfl£ LXntCo 

MS(ESI+): 536 (M+H> 7!J^i:U), 

4 7 3-(4-{[4-(v 5 7zc^/^ b*V)-3--f y ^/l^:/^] [ (2-~ 
f P 7 7 5 ; (-2-7;vt P 7i-^) 7"p ^y|Jxf ;V 




o 




20 



o 



WO 2005/087710 



PCT/JP2005/004872 



[4-(v>:7^-/V^ h*i/)-3-J y^Wi=;H^^ /—A* (0.49 g, 1.41 
mmolh 3-(2-7/V^-n-4-{[(2-= F n 7 x ^ T ^ / } 7 x = 
7 p n/<i'*^?vl' (0.62 g,l. 56 waol)*3£XfihV7*-A'frX7'<y (0.55 
g N 2.10 mmol) (DTYJt Ka77V (25 mL) 
5 (40% h/t^v*^ 0.93 mL N 2.13 mmol) SrJflX^ ^iST 18 B#|H! 

(»*^^^/^^f-^=3/97~ 15/85) fc#U *jHt#4fo (800 mg N JR* 
7854) LT#7t 0 
MS m/z 747 ((M+Na) + ) 0 
10 l H NMR (CDClj) 6 : 0. 83 (6H, d, J=6.6Hz), 1.20(3H, t, J=7.0Hz), 1.80- 
2.00(1H, m), 2. 45-2. 60 (4H, m), 2. 87 (2H, t, J=7. 8Hz), 4. 10 (2H, q, 
J=7.0Hz), 4. 77 (2H, s), 6. 12 (1H, s), 6. 62 (1H, d, J=7.6Hz), 6.68- 
7. 70(19H, m) 0 

15 /}-2-y^^"P 7rc^^)^n/^^i^ai^/k 




o 



3- (4- { [4- ( 7 31 -/V;* h ^) -3--Y y 7?-;W< 1/ [ (2-= l«D7x = 
/^^/^^./HT^yJ^-y/V^-py^^y^yn/N'^glai^/^ (0.80 g> 1.10 
mmol) ^.tO^/l^y* h** (0.17 mL x 2.45 mmol) <D N, N- A 
20 7$ K (15 mL) #ttfc*»flS!J A-*5fo* (0.20 g N 4.77 mmol) fcfll;U 
gfiT 18 mmmWVit 0 RJ6a^*Sr 10% ft***-?- h V 
ftfti^ftffiLfc. Hs**?-***** **** 

»JE**Lfc. aSSr^y^^/^^^^n^hi/^^^ 
- (f£*^/lV^*f->=3/97~15/85) fctfU (552 m g> l|X^ 

25 93%) Sr**6tt:fc*fcLT#fc. 

304 



WO 2005/087710 



PCT/JP2005/004872 



MS m/z 562 ((M+Na) + ) 0 

l H NMR (CDCI3) 6 : 0.91(6H, d, j=6.3Hz), 1.22(3H, t, J=7. 2Hz), 1.94- 
2.08(1H, m), 2. 50-2. 64 (4H, m), 2. 83 (2H, t, J=7.8Hz), 3.88(1H, br s), 
■ 4. 10 (2H, q, J=7. 2Hz), 4. 12 (2H, s) , 6. 15 (1H, s) , 6. 23-6. 32 (2H, m), 
5 6.70(1H, d, J=8.4Hz), 6. 90-7. 45 (12H, m) 0 

4 9 3-(4-{[4-(v ? 7^-/U^ h*$/)-3-' i V 7 )\"<V V )V\ 7 ^ 



3- (4- { [4- (S? 7:^/1^ }>^i/)-3-f y^f/^y^]7 5 / )-2-7JV*V 
10 7i=/V)7 , P^yixf;V (0.50 g x 0.93 mmol) <D t # J—JV (8 mL) 
rj^T 1 h7t Kn77V (8 mL) ©IMilC 85% TK^fc* U !7A (0.20 g> 
3.03 mmol) tM£$ (4 mL) %M%-, 18 R#|?gjt# Lfc 0 

^nx., 10» ^^^tK^TII^^LT, ^ixf;K'iffltfc 0 ttttti£& 

(354 mg, 75%) ^ife/DXAli: LT#fc Q 

l H NMR (CDC1 3 ) 5 : 0. 92 (6H, d, J=6. 3Hz), 1. 92-2. 12 (1H, m), 2. 58 (2H, 
d, J=7.2Hz), 2.60(2H, t, J=7.8Hz), 2.85(2H, t, J=7.8Hz), 4. 12 (2H, s), 
6. 16 (1H, s), 6. 25-6. 36 (2H, m), 6. 71 (1H, d, J=8.2Hz), 6. 90-7. 48 (12H, 
20 m) 0 

mtl&M2 5 0 {6-[({4'-[(4-t Ko^-l, h7t Kn-2H-^ 

;]-i-^y/7 7y-3-f;W^^f/v 




o 
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(6-{[(2-=- h n7i=;i')^;i'$=/i']7 ^ / s^ffetSt 
(1.95 g, 5.00 mmol), 4- ({ [3* -( t Kb fvlO -2, 6-vM ^vWfcT 

7x=;v-K;v]^^}^f/v)Th7t Ka-2H-f tt'7V-4-twv (1.79 
5 g N 5.00 mmol) t>< h V 7 x.—frib* ~7 4 ^ (2.63 g, 10.0 mmol) 

(75 mL) ^JCTy^^/V^^g^v?^^ (40% YjVX-VWfos 4.55 mL, 
10.0 mmol) %1®7t, ^ffl-C 24 B#fflJt# Ufc 0 »«S U aSSr^ 

U*^7is^vh^77^ (^m^/W^-t^ = 20/80~60/40) 
Tit&LT, (6-{({4'-[(4-t Kodrv'x h 7 t Ka-2H-^fc°7 ^-4— f/W^ 
10 h 3r V]-2' , 6' -S?^ f-fr yfy ;V) * f-;V) [ (2-= ho7s 

7 5 ; )/77 y-3-^;>)BIK^ f /I'^fei W i: LT^fc. 

fcfcftfcttftfc&SM^/l' (20 mL) *^T> m-*nn$£&# 

ft (7256, 2.39 g, 9.99 mmol) *Jg^fc 0 WT 24 B#fffl« 

^/V/^dri?*V=70/30~100/0) TflfflSl LT, (6-(({4'-[(4-t 
t=?r^Kff7t Kn-2H-f-^-t°7^-4-^;W)^ h *^]-2' , 6' -v 5 ^ ^/Hf? 

/W ;* ^/W [ (2-= h P 7 ^=/V) T * y }-Myy77 

:/h#Bfc (0.694 mL, 9.99 mmol) (O N,N-^fM/^7 5 K (5 mL) 
KTkgfcffc!)^ !7A-7K^ (0.838 g, 20.0 mmol) fc^X., giT? 2 B^ffll* 

25 - (H^fvtV^iJ- ^=40/60-80/20) -CflfSlU ^i^-g^S^fVl^ 
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e>ms*b*c^ mmit^m a. 13 gN 39%, 3 is) *&n&&&bvx 

MS m/z 578 (MH + ) 0 

2 5 1 {6-[({4'-[(4-t Ko^-U-^^Kfh7t KP-2H-7- 
5 h^V]-2',6'-^^^/Hf7*=/V-3->r;H^^/V)7$ 

; ] - l-^y y ~p 7 ( M BE& 




mmm e t mn\z lt, {e-[({4* -c(4- t kp^w, i-vm-*^ Krh7t 

t LXntCo 89% 0 
MS m/z 564 (MH + ) e 

mmm2 5 2 {e-uu'-tu-t Ko^-i.i-wvKfh^t kh-2h-^ 

t^7^-W/^)^ h*i/]-2\6'-S^?VVlf:7^~/k-3-^A}^A)T$ 
15 ;]-2,3-^kKD-l-'<i /% /7 7y-3-'f/H6li^^ 




##M2 1 fcPSHSfcLT, {6-[({4'-[(4-t Kn#i/-l,l-m^K7h7 
t Kn-2H-^^-^7^-4-^/W^ l>3ri/]-2'',6'-S^^Alf V /V} 

5vv) T $ / ]-i--<yy77 y-3->f a} fttt;t ^a»&*«fb'&4&fc*lfe#A 

20 tt»*tLT#ft. HX^ 80% o 
MS m/z 580 (MH + ) G 
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MM 2 5 3 {6-[({4'-[(4-t Kodf^-Ul-^^^Kx hy t Kn-2H-^ 
^- tT y y-4— f /V) / V] -2' , 6' J-jW? s. ;V) * =f-;V) T % 

/]-2,3-^fc K n-i-^y ~7 J M &m 



5 mnw6 kw\m\cLx, {e-cw-cu-t Kp^-i,i-m^Kfh7t 

*«r^— ^*6ft*^LT#fc. flZ^s 83* 0 
MS m/z 566 (MH*), 

10 5 4 3-{2-7/^o-4-[(4-{l-[(4-7i=;l'-l ) 3-f7/'-;l'-2-^ 



3-(2-7/U^-d-4-{[(2-.= F n 7i 7 U } 7 7*n ^ 

ygfc^fvl/ (0.686 g x 1.73 mmolh (4- {l-[ (4-7 x^A^-l, 3-^T 

15 (0.389 g N 1.15 mmol) *3«ktfMJ 

7s=;V*X7^y (0.603 2.30 mmol) ©7K7k Kf77^ Xl5 mL) 
®m**%}TmWL, 7/v?*/l//i?^x^ (40% Y^^mm, 1.05 mL. 
2.3 mmol) *tB*. s tffltT?#fflUT 16 H#ISSI# L7t 0 £&$&«ff»i«SU 
&&&^y ^7A^D7 h^77>f- (io*~80% ^ife^;v/^f- 

20 y) T*t$!lLT, 3- {2-7/^0 -4- [[(2-= hD7x^;V)^/V*^](4-{l- 
[ (4-7i-/Wl, 3-^T /V-2-^/U) ^/V] -fTM "Si'SW 7^;]7s- 





o 
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(0.291 g, 3.16 ramol) <D N,N-^f /^A7$ K (15 mL) 
^ftfty^^^— (0.265 g N 6.32 mmol) £2!D;t, 2 ftfflfttt 

5 -i- (5%~40% g^i^vl//^*^) T?tt«LT, (0.420 g N Ifc 

* 69V 2 Ig) UT#fc. 
MS m/z 531 (MH*) 0 

HJi^j2 5 5 3-{2-7;l/tP-4-[(4-{l-[(4-7i^V-i;3-fT/-;H-'f 




10 o 

3- {2-7;^ P-4-[ (4-{l-[ (4-7 1 =^-1, 3-f 7/-;V-2-f /I/) ^ f ^] 7" 
f ;H v?/V) 7 ] 7 1 7n /-?y^xf ^ (0.420 g> 0.790 mmol) 
(D^fr J—jV (6 mL), y- M Yxiy (12 mL) *5itf7k (6 mL) 
ttfc*BMsy^£A— (°-l 98 g> 4- 7 4 mmol) SrAUtTMLT '2. 5 B# 

Srv^y -btfiv-Xi y &t h^^7-f — (15%~60% @^gjj.f-/i//>xdf.f-^)t? 
tilt, *S^« (330 mg N W 83%) ^ftjftftftatlft, 
MS m/z 503 (MH*) 0 

20 5 6 3-(2-7;VtP-4-[(4-il-[(4-7i^-U-7 4 7y^-2-'f 
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*i«4 0iBIIlCUT, 3-{2-7^P-4-[(4-{l-[(4-7*=/^-l,3-f-T 
y—;u-2-J ;v) * *5-)V\ -f^M^yit/u) TS./17*- ~M 7n;*y&fr £>*JS 

to&mtOkGM&k tt#fc, nx* 66% 0 

5 MS m/z 503 (MH\ 7JJ^HT). 

Hifc0!|2 5 7 3- (2-77^ P -4- {[4- (4- 1 Kp 3^-2, 6-i>* *?-;V7 *~As)- 
2,3-i?t Kp-1H-^^x^-1-^/V'][(2-= fp7a=/V)^*s^]T5 / } 7 




10 3-{2-7^P-4-[[(2-^ bP7^-7V)^/V*=/V](4-{[(h y 7/V^-P^^ 
y^^/V^^/W]^-^^}^, 3-S^fc Kp-1H-^ yfV-H;i')7U]7i-/v} 
Zfu/*^&t^;U (3. 14. g, 4.76mmol) N (4-{[tert-^^(^^ %/ y 
^]**V}-2,6-??^ f ^^ssA/J^n (2.0 g N 7.14 mmol) *JJ:tMfcB 
i-hVVJ* (1.51 g, 14.3 mmol) & N tK (10 mL), /V (10 mL) *5<fc 

15 tfh/l^> (30 mL) ©»«fc*«$* N ff5^(f 
y 7 a-yV** 7 >f ^) s<7 ^17^(0) (0.275 g x 0.24 mmol) &Mz.1t e 
«*T^^^#BB«Tx 120 *C T? 16 R#I!8«#Lfc 0 SJS&#«:#*Pfc, *t?* 

20 (3K-60K ^H^^/V/^^f-V) -Cfi|$SLT, 3-(4-{[4-(4-{[tert-^^/k 

isD As]**is}-2, 6-i?t ^71=^-2, 3-^fc Kp-ih-h' v? 
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(30 mL) fcJMU M*#Tn f h7/W^7^7;^y K (1 M 
• THF^; 2.43 mL N 2.43 mmol) *M?L&MX* 16 B#ITO#Lfc 0 

iSttfco aasr^y ^77^- uo%~6o% i»x^/ 

^f^-Cftatt, .(1.46 g, Jfe* 78%, 2 IS) %Htfittft#l 

MS m/z 633 (MH + )„ 

10 #OS0iJ 2 5 8 3-(4-{{4-[2,6-v f 7«^-4-(7 i h7 t Kn-2H-^^-t°7^-4- 
^ /M"3r i/) 7 * -2, 3- v 5 k Kb -1H-- f. ^7 ^-1— f M [ (2-= 1^p7x = 




$%ft|2 0 1 t^^LT, 3-(2-7/V^*n-4-{[4-(4-t Kn=*S/-2,6-S^ 
15 f^is/l'J-Z^-^k Kn-IH-T Vx^-1— f^][(2-= Hd^^^/W^/V^ 

fc 0 Jfc* 100% o 
MS m/z 733 (MH + ) e 

HJ&0H2 5S 3-(4-{(4-{4-[(l,l-m^Kff7t KP-2H-^t°7 
20 4->T/V)^^]-2,6-^y ^;>7 3i=/W-2,3-^t: Rn-llW yjV-l-^ 

/k) [ (2-= hD7i=/V)^ /V* T S / } -2- 37 ^ B7s^)7"P^8 
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mmmi 4 4 bW&KLT, 3-(4-{{4-[2,6-v J ^^7W4-(7 i h7t K o -2H- 
f-^rM ;^'»7i=/V]-2,3-i?t Kn-lH--< J/7y-H;H[(2- 

MS m/z 765 (MH*), 

^Jfe0!|2 6 0 3-{4-[(4-{4-[(l, l-^dri/Kx h7t Ka-2H-^^7^- 
4— T >\>) -2, ^7 ^^/U}-2, 3-S?fc Kn-IH-^T ^T^W/V) 



10 




^-W/V) [(2-- ho7x^)^*=;l/]T5/}-2-7^ta7x=/l/)7'n 

15 MS m/z 580 (MH + )„ 

MMM2 6 1 3-{4-[(4-(4-[(l,l-W^Kff7k Kn-2H-^^-f7 V- 
4->f /U) #3^] -2, 7 c ^7s=;H-2 ) 3-^fc Kn-1H->T >7^-l-^/V) 

7^]-2-7;vtD7i^}7o/^|| 
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mmmi 8 8 tmm\^Lx, 3-(4-[(H4-[a,i-'W^Kfb7t kc- 

2H-^^" fc?7 JV) -2, f-tvy x-~M -2, 3-i? t K a -lH-'f 

*m&to&k LT#fc 0 75%„ . 

5 MS m/z 552 (MH + ) 0 

$£09 2 6 2 3-(2-7^a-4-{(4-{4-[(4-t Kd * Kx h 
7 fc Kn-2H-^^-t"7^-4--f h **/]-2,6-^^7 t ^7xsA')-2, 3-i?t 
Ka-lH-fyfy-H>'i')[(2-=hn7x=^)^;^^]7$;}7i=;i/) 




3-(2-7/Vtn-4-{[4-(4-t Kd ^-2, 6-v?p« f /l/7x=/P)-2, 3-v>t K 
n-i}W A] [ fn7x -/u) * A* = A-] 7^)7i 7 

us<isJ9tx>7-A' (0.698 g, 1.1 mmol) <D N.N-v^^f /V^/VA7 5 K (8 mL) 
J&ttfc, £i&»#T, l-^^f-6-^T^k°P[2.5]^-^^^ (0.286 g N 2.20 
15 mmol) &£Xfilfc&%y !7A (0.304 g N 2.20 mmol) ZMx., 80 T? 16 R$ffl 

*sJ:t««t#!J !7A) fcJn*., 8 l«»#Lfc# N JEte±ifc® 2^fi©^m 
(l-^^^-6-^T^t°n[2.5]^-^^^43«fc^^ JJ !7A) SrfclfcT 16 B#R 

20 &&7kTife#U il7Ka^^Vl7AT^^> ^JEE^UfCo »«ES:Vy* 

y;l/*7A^n-7b^77^- (10%~80% A'A^t^TflliUT^ 

3- (2- 7/l/^-D-4- {(4- {4- [ (4- 1 Kc^7 b7k K P-2H-^lf9 ^"4— f 

h^^]-2,6-^^^/V7a:=:/W-2,3-^fc Ka-lH-'f y^-W 

A') [ (2-= ^a7i =A0 ^/kfc^A"] 7U)7i =A0 7*0 J'B^A'fcJtft 
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m^mtLxnt^o #6>nfc»tt»sr»n^^ (15 mu \mm u 0 *c m 

WT, m-^nnii^S#^ (70%, 0.459 g N 1.86 mmol) ^*Pxi x 3 B# 

5 (15%~90% ^^^/>/^^f-^)-Cffi|!lU x SESte^* (0.426 g N 72%, 
2lg) LTfcfc. 
MS m/z 795 (MH + ) 0 

HifiM2 6 3 3-{2-7/V^*n-4-[(4-{4-[(4-fc Kb*V-1, 1-^^ Kx f 
10 Kp-IIM y^-H^)7 5 /]7i=M/n^ySI^ 




Hit«l Ot»tt, 3-(2-7/^n-4-{(4-{4-[(4-t Ko*V-l,l-S> 
t^Kf h7t Kn-2H-^-^-tr h^i/]-2, 6-i?*f-A'7*~ 
M-2, 3-^fc Kn-IH— f Vx^-W/V) [(2-- l>o7x=/W^M^]75 

6«. 

MS m/z 610 (MH + )o 

Hife^j2 6 4 3-{2-7/W^-u-4-[(4-{4-[(4-fc Ko*$/-l, l-^^'> Kf h 
7t Kn-2H-^tr7^-4-^/W')^ h^V]-2,6-^^^V7ai^/W-2,3-i?t 
20 Kn-IH-^T^X^-W^T^ / ]7^=;W7*ct/^^il 




HJiflll 8 8 t^IitlT, 3-{2-7/l^n-4-[(4-{4-[(4-t: Kp*S/-1,1- 

v^^r > Kfh7tKn -2H-^^" f 7 ^-4->f /U) p« h ^ $/] -2, 6- ^7 a 
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MS m/z 582 (MH + ) 0 

mmM2 6 5 3-(4-{(4-{4-[2-(^W^tf*)^ h*^] "2, 6-«^^7* = 
5 ;H-2,3-^t Ko-lH->f V7 ? ^-l-W/v)[(2-= ho7s=/v)^;^^]r^ 
; } -2-7/Vt o 7 x y d ^ y^xf ;v 




3-(2-7/V^-n-4-{[4-(4-fc Kn^V-2,6-^^^7*-A^)-2,3-S?t K 

p -ih-^T yfy-i-'f /u] [ (2-= |>0 7x=;i/)7 /w* ru)7x^)7 

10 p/n°V^^^;W (1.00 g N 1.58 mmolh 2-(if^f (0.219 mg s 

2.06 mmol) *5«fc h V -fJ-JVifr* 7 A V (0.417 mg^ 2.06 mmol) ©T>7t 

FP77y (25 mD ^a«#Tx i,i* -(T/^^^=/v)^tf^y 

(0.520 g N 2.06 mmol) fcJUx. 16 l*Mi*#Lfc. RJSttSr^ V^o tf 

15 ^7A^o-7h^77^ (10%~80% I^^A'/^f-^) -CillTs .t 
m\\L&m (1.06 g> JR* .93%) tifejlllftftfcbTifc. 
MS m/z 721 (MH + )„ 

%$mi 6 6 3-(4-{(4-{4-[2-(^^/V^^")^f^r^]-2,6-^^^7*^ 
7W-2, 3-^fc Kn-lH->f isf^-l-j )V) [ (2-= Fo7i =/V) T ^ 

20 ;}-2-7/l'tP7x^)7 , P/^iS 
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3- (4- { (4- {4- [2- (^/lsf*) oc h *>] -2, 6- V* ^7 * -2, 3-S? t 
K n - lH-^T ^7* ^- 1— T /^) [ (2-= h o 7 * n/W) * ;V * T ^ / } -2- 7 /l/* 
U7 (l. 06 g x 1.47 mmolK J—)V (5 mL) *5 

J;t)«fb7tKn77y (5 mL) 1 g&^Tklfcft^ h V !7 AtK^ 

5 (2.94 mU 2.94 mmol) *Mz^ mWLV 4 B#iij£#Lfc 0 1 

W^a^p-?^^^^- (20%~100K g^^^/V/'^^f-^) Tift^t 

t, (o.804 gN urn 79%) ^»*tftar#t 

10 X H NMR (CDC1 3 ) 5 : 1. 22-1. 32 (3H, m), 1. 52 (3H, s), 1. 66-1. 82 (1H, m), 
1.84(3H, s), 2. 06-2. 20 (2H, m), 2. 43-2. 69 (5H, m), 2. 87 (4H, q, 
J=7. 2Hz), 4. 06-4. 17 (2H, m), 6. 06 (1H, dd, J=8. 7, 2.1Hz), 6.46(1H, dd, 
J=10.6, 1.9Hz), 6.51-6.60 (3H, m), 6.92-7.00 (2H, m), 7.34(1H, t, 
J=7. 5Hz), 7. 53-7. 63 (2H, m), 7. 68-7. 76 (3H, m)„ 

15 6 7 3-(4-{(4-{4-[2-(oi^/^/^=:/V)i ^^^x]-2,6-v ? ^^^ 

7a:^/W-2,3-i^t Kn-lH--f y'fy-l-^ )V) [(2-=fP7i=/l/)^/U*- 
A*] T $ J } -2-yjvOr p7i ~;u) -f o /< 




3- (4- { (4- {4- [2- x. h * -2, 6-$?* ?V>7 * -2, 3-S? t 

20 Kn-lH-W >7V-1-^ /l^) [ (2-- Kp7i ~/V) */VtJwI/| T 5 7 } -2-7 /l^ 
□ 7x=/V)7*P^yK (0.804 g, 1.16 nunol) (Dm&^fr (20 mL) jgffi 
fc* 0 «C &#T> m-*Pni§£&#H (70%, 0.716 g> 2.90 mmol) fcjq*., 
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7a^pvf^7^ (4o%~ioo% g^^/v/^i^Titsu mmit 

&m (0.620 g. Ifc* 74%) &m&ibVt® h ItHfc. 

l H NMR (CDC1 3 ) 8 : 1.44(3H, t, J=7.5Hz), 1.53(3H, s), 1. 65-1. 80 (1H, 

m), 1.86(3H, s), 2. 02-2. 19 (2H, m), 2. 42-2.56 (1H, m), 2. 59 (2H, t, 
5 J=7.7Hz), 2.86(2H, t, J=7.7Hz), 3. 15 (2H, q, J=7.5Hz), 3.38(2H, t, 

J=5. 1Hz), 4.38(2H, t, J=5.4Hz), 6.07(1H, dd, J=8. 8, 2.0Hz), 6.45(1H, 

dd, J=10.6, 2.0Hz), 6.51-6. 60 (3H, m), 6. 90-7. 00 (2H, m), 7.35(1H, t, 

J=7. 5Hz), 7. 54-7/66 (2H, m), 7. 68-7. 77 (3H, m) 0 . 

MS ra/z 747 ((M+Na) + )„ 
10 ^3&0ij2 6 8 3-{4-[(4-{4-[2-(^5 L /V^^^^)^ h*V]-2, 6-5** 

7 ^ ~;V) -2, 3-v 5 1 K o -1H-^ Vt^S-\-4 >V) T % / ] -2-7 /V* o7x ~M 7° 




o 



3-(4-{(4-{4-[2-(ji^/v^;V^=/v)^ b^^]-2, * 
15 2,3-i^t Kn-IH-^T ^x^-l-^T^) [(2-^ hn7i=;v)^v^]7^}- 
2-7^tn7x^)/D/N , yi (0.620 g N 0.856 rami) *3«fctf* M£ 
^ (0.181 mg, 1.97 mmol) (D N,N-^^^/^^^T^ K (20 mL) ^$KtK 
@£flsy ^!7 A— 7kfn^b (0.143 g N 3.42 mmol) SrflB;^ ^.WlX* 2.5 P#HS!ft# 

aiS^^y^y/^^A^n-r f^77^- (^^i^V~25% gfc^c ^/W/-^ 
^f-V) -CJitilt, #k*lfc$l}f £1)^^/1' (10 mL) 4 

^tK^/s^^^^ (0.170 mD x-tikm-rzz-kKx*)^ mm<k£V>>%m 

£J£,§ (0. 127 g, IR^ 26%) b LXntc 0 

25 l H NMR (DMS0-d 6 ) 8 : 1.27(3H, t, J=7.4Hz), 1. 72-1. 85 (1H, m), 1.88(6H, 

s), 2.35-2. 53 (5H, m), 2. 72 (2H, t, J=7. 5Hz) , 3. 20 (2H, q, J=7.4Hz), 

317 



WO 2005/087710 



PCT/JP2005/004872 



3.60(2H, t, J=5.6Hz), 4.34(2H, t, J=5. 6Hz), 5. 06 (1H, t, J=6. 9Hz), 
6. 54-6. 67 (2H, m), 6. 76 (2H, s) , 6. 90-6. 97 (1H, m), 7.06(1H, t, 
J=8. 5Hz), 7.24-7.32 (2H, m) 0 
• MS m/z 540 (MH\ 7 ]} ~-fcb L"C) 0 




mMM9 7tra*fcUT, 4' -(2-^b**S^b*cis)-2' ,6' -V*1~>V*7 
=;v-3-*/wVi/ffc K&it! 1 3-(6-T ^ f;^t 0 Di?y-3-^/^)/^/^• 
10 *m*7A'ti*b*M{b1t**M&toVt*kVxnit. JR* 72K„ 
MS m/z 477 (MH + )» 

Hife^|2 7 0 3-[6-({[4'-(2-^ h *$/)-2' , 6' -*J * ^;V\f 7 

/v-3->r /v] ?vw t^/)-2-a ? A* f y ^-3— r a^i y o ^ 




o 



15 Hlfi^l 8 8 tmmzLX, 3-[6-({[4'-(2-^b^^ h^^)-2 , ,6'-i>^ 
MS m/z 463 (MH + ). 

HJS0i|2 7 1 3-[2-({[4'-(2-oi b**s)-2 f -&*7A'\f7 *~ 

20 /u-3-> r ^] p< fvw r 5 y ) tr y ^ 5? v-5-^r ^ o /•? :/gM ^ a- 
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=;v-3-*;W^^7t K&itf 3-(2-TS / fc°!J v^y-5-f;i/)/n^y^^f 

5 MS m/z 464 (MH + ) 0 " 

HJ£^2 7 2 3- [2- ({[4' -(2-^1^^ h^i/J-^.B'-^f ;Hf7x= 




mmm lss^tiat, 3- [2- < { u* - (2-^ h * h * -2' , e' -a t 

10 ^;Hf7*=/u-3-^/w]^^/WT^y) try 5 5>y-5-* f/i/]/o/^»^f/v 
A"b«H^«jSr«l63te*i: UT#fc 0 ft* 39% 0 
*H NMR (CDC1 8 ) 5 : 1. 20-1. 31 (3H, m), 1.97(6H, s), 2. 56 (2H, t, 
J=7.0Hz), 2.7S(2H, t, J=7.0Hz), 3.61(2H, q, J=7.0Hz), 3. 76-3. 82 (2H, 
m), 4.08-4. 18 (2H, m), 4.64(2H, d, J=5.3Hz), 6. 50 (1H, s), 6.66(2H, s), 

15 7.0K1H, d, J=7.4Hz), 7. 10 (1H, s), 7. 24-7. 43 (1H, m), 8.16 (2H, s). 

7 3 3-[2-7/W^-P-4-({4-[((3-^^/V^/W) {4-[4-(h ]) 7 )Vir 
n * f}V)y^>V\-\, 3-^ry-/W2--f ;W7^;)^ tjvl^W/v) T % J ) 
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3- (2-7 AsOr n -4- { [ (2-= Fn^j^)^ 75/} 7i-;l/) 

^B^^vu (1.04 g N 2.63 mmol) N 4-[ ((3-^ ^A'^fA') {4-[4-( f ? 7A^t 
P 7 a. -1, 3-^T /V-2--Y / ^] 7 * ~M } $ J 

—>V (0.950 g N 2.19 mmol) $$&Tfh D 7 *~)V-fcX7 4 *S (0.862 g x 3.20 
5 mmol) ©7h7tKP77^ (10 mL) &&fc£i&Tflt#U T^^*/V#^il 
^^/V (40% fvV^>1&?|£, 1.50 mL, 3.29 mmol) 16 B#RU**# Ufco 

£j£#£»je»«u MEfevy *y^7^nvh^77^ (3%~eo% 

g^H^^/V/^^f-y) T*)|t$4bT, 3-(2-7/^n T 4-{{4-[((3-^^V^ 
/V) {4- [4- ( hV 7;V*U * *f-)V) 7 x. -1, 3-^T /— /1^-2-Y /v}7^;)^ 
10 ^-A^^y *JM [ (2-= l«D7x n/W) T 3: 7 } y n /-?^BI 

3if-/^SrJlfett«*tLT#fc. #6>ixfc»^«*5J:^^*7 p h»* (0.365 
g, 3.96 mmol) © N,N-i?^fWA7 5 K (20 mL) fMH^jMMl V A 
-7Kft#> (0.332 g x 7.92 mmol) SrJPx:, 2 WWimW^tc. 'glSEfc& 

15 *ffc % «JE«iNgt7to MESrS'y *W7A^nvf^77>f- (5%~45% 
g^^/lV^f"^) T»®!LT X &Mfc£4b (0.450 g N JiX^ 33%, 2 It) 

X H NMR (CDC1 3 ) 5 : 0.94(6H, d, J=6.0Hz), 1. 18-1. 30 (3H, m), 1.49- 

1.67(3H, m), 2. 54 (2H, t, J=7. 7Hz), 2.84(2H, t, J=7.7Hz), 3.43- 
20 3.49(2H, m), 4. 06-4. 17 (2H, m), 4. 28 (2H, s), 4. 75 (2H, s), 6.24- 

6. 36 (2H, m), 6. 80 (1H, s), 6.96(1H, t, J=8. 4Hz), 7. 29-7. 36 (4H, m), 

7.60(2H, d, J=8.4Hz), 7.94(2H, d, J=8.4Hz). 

MS m/z 628 (MH + ). 

2 7 4 3-[2-:7/K*-p-4-({4-[((3-y °?/U7*?;l>) {4-[4-( h ]} 7 JV* 
25 n/ ^/U) 7 * 3-^7 V—)V-2-s( )V}T%J)t ^iVl^VVM 7 % J ) 

7*—/\s]7'u/-Sy&i 
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.OH 



o 



3- [2-7** n -4- ( {4- [ ( (3-^ f-fV^jV) {4- [4- ( h V 7/U* n * f-JV) 7 * 
^]-l,3-fT/-/H-f;W7 5 S) tf-AA'lWMT % S)7 ^~J\<]7v 
/<y|xf^ (0.450 0.720 mmol) <D^?/*-/l' (6mL) *5 <fc tfx b 7 t 
5 KP77V (15 mL) 1 ^TK^flS^ b H 9 & (4.32 mL, 4.32 

mmol) «Ct? 1 #ra«#bfco RlSS^te*' .1 jJlJfeM-Cfft U 

JS{b£% (0.274 g% JR* 64%) «rHftJMii:UT#fc, 

10 Mi NMR (CDC1 3 ) 5 : 0.94(6H, d, J=6.0Hz), 1. 50-1. 68 (3H, m), 2.6l(2H, 
t, J=7. 7Hz), 2.85(2 H, t, J=7.7Hz), 3. 42-3. 50 (2H, m), 4. 28 (2H, s) , 
4.75(2H, s), 6. 25-6. 37 (2H, m), 6.80(1H, s), 6.97(1H, t, J=8.4Hz), 
7.31(4H, s), 7. 60 (2H, d, J=8. 1Hz), 7. 94 (2H, d, J=8. lHz) G 
MS m/z 600 (MH + ) 0 

15 HWJ2 7 5 3-[2-7;VtD-4-({4-[((3-^f {4-[4-( b !) 7)V* 

P * 7- As) 7*~;V\-\, 3-^T V—jV-lr' f /V} T ^ / ) ^ ^/V]^<y^/W 7^ 



HWJ4 0^iiat> 3-[2-7/^P-4-({4-[((3-p«^/V^/W){4-[4- 

20 (fy 7/w^-P^^/w)7^x:/w]-i,3-5 L Ty-/v-2-ryWr 5 J)^^-/v]^y 

66% 0 




.OH 



MS m/z 600 (MH\ 7!)-*J:LT) 0 
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mmm9 7 trnm^vx, 4'-(2-^h^-y^h^)-2' ^-vtj-^y^ 

^^v^b^S<b^«rilfe»^i:LT#7t, Jfc2£ 78% 0 
MS m/z 512 (MH*) 0 

7 3-[4-({[4' -(2-^h*i/^h**y)-2' .G'-Vt^/UYfy^- 



^Jl^il 8 8 iHf^Lt, 3- [4- ({[4' -(2-31 h*c*>^ h -2' , 6' -V * 

^frfrh$tmfc&m*$k$M&b LT#7t 0 UK* 72%, 
MS m/z 484 (MH + ) 0 

15 HHIM2 7 8 3-{2,6-^7/U^-n-4-[(4-{[(2-7^^/Voi^7V) (4-7*=/W 
1, 3-f7/^;^-2-f ;i/)7^;;]^ ^/M^ysW T ^ y ] 7 :/n /^ifc 
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mtoms 7^piiat, 4- { [ (2-7 ^ ;v) (4-7 x 3-f 7 y 

• 24%„ 
5 MS m/z 612 (MH + ) B 

H»J2 7 9 3-{2,6-i?7/V^-P-4-[(4-{[(2-7*^/^^/V) (4-7*^/W 



gUfctill 8 8£|^iKUT N 3-{2,6-^7^a-4-[(4-{[(2-7*^Vi^ 
10 /V) (4-7x 3-^T f T ^ / ] * ?vW 'O'SW 7U]7i 

=:/H7n/^iif/Vii^iI^*i^itt#fc„ 67% 0 
MS ra/z 584 (MH + ) 0 

&ttfl|2 8 0 3-(2-7/V^-n-4-{[4-(4-^ h^ne-^Wi^)- 
2,3-^fc K O -lH-^f 7 ? ; } 7 1 7n a' y ixf ;W 



mi&M2 5 4t»lt> 3-(2-7/^D-4-{[4-(4-fc Kp*V-2,6-^ 
*?;V7 ol~;V)-2, 3-v>fc Ko-IH— T V- \-4 )V\ [ (2-~ f P7i=/V)^;^ 

£ifc#^LT#fc 0 53% 0 
20 MS m/z 462 (MH*) 0 

H»]2 8 1 3-(2-7/W^-P-4-{[4-(4-^ h **S-1, 6-i?^ 

2, 3- t k p -1H-- r ^- w /v] r ^ y } 7 ^ ?v/<i/m 
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mmmi 8 8irP#^LT, 3-(2-7/V^n-4-{[4-(4-^ b*iS-2,6-is*°? 

5 'H NMR (CDC1 3 ) 5 ": 1. 76-1. 89(1H, m), 1.95(3H, s), 1. 96-1. 97(3H, m), 
2. 41-2. 61 (3H, m), 2.65(2H, t, J=7.7Hz), 2.89(2H, t, J=7. 7Hz), 
3.82(3H, s), 5. 01 (1H, t, J=6.7Hz), 6. 38-6. 46 (2H, m), 6.67(2H, s), 
7.02(2H, t, J=8.4Hz), 7. 23-7. 36 (2H, m) e 

HJH^2 8 2 3-(2-7/^n-4-{[4-(4-7< h*is-2, 6-ts* f;V7x=;V)- 
10 2,3-i?fc Yn-m-4^7 ! v-l-4J\'']T^/)7*~;\')'7xi/H'& &flt& 




o 



mMm40 tmm^LX, 3-(2-:7/U;*-P-4-{[4-(4-;>t b^riS-2,6-is^^/U 
7jl=.;V) -2, 3-v? t K n -1H-V ls*f is- W ^]7^/}7x :/ n V&fr 
&*Mfc£*&*i&fc*fcLT#fc. ft* 66%„ 

15 l H NMR (DMS0-d e ) 5 : 1. 77-1. 93 (7H, m), 2. 31-2. 53 (5H, m), 2.68- 
2.78(2H, m), 3. 75 (3H, s), 5. 04-5. 12 (1H, m), 6. 55-6. 80 (4H, m), 
6.95(1H, d, J=6.2Hz), 7.10(1H, br s), 7. 23-7. 36 (2H, m)„ 
%fcM2 8 3 3-[4-({4-[(3,5-i?7cc=/>-lH-t , 7y-^-W/l')^^]- 
3-fy7*n # * V* V T 5 J ) -2, 6- v 5 P7x 7 s P />' 

20 /t' 
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3- (2, 6- i? 7 O -4- { [ (2-= h D y x. ~JV) J* jVifr T % / } 7 * ~/V) ■? 
uAvW.^fr (0.425 g, 1.03 mmol), {4-[ (3, 5-5*7 * ~/V-lH-fc°7 9— 
i )V) f yyo^Wi^V}^^;^ (0.315 g, 0.790 

5 mmol) &£T$ hV 7^~/UfcX7 4 y (0. 312 g v 1. 19 mmol) Off7tKP 
yyy (15 mL) Sg$£g*&T^#U 7)/i?*/^VS^xf^ (40% h/Ux. 
>mWL, 0.540 mL N 1.19 mmol) 16 ^r^^Ufc„ fcl&m*ffi&.&ffi 

U mfeZisV ^7A^n-7 h^77^- (20%~80% gfi^^vv/^dr 
■^y) Ti#$£LTs 3-(4-{{4-[(3,5-t?7c t =i/V-lH-fc 0 7 % /'-/V-l-^^)^^ 
10 /w]-3-^f yyP7jfdfi/^^^;W [(2-~ l«o7i=;v)^*=;v]r^}-2 1 6- 

»J;t^/W&:/bi^ (0.169 g, 1.84 mmol) <D N,N-^^WMT5 
K (15 mL) ^^tK^P ^!7A-tK?P^I (0.154 g, 3.68 mmol) 

15 ftfrU ^7Km^^^!7AT^^s ^ff^Ufc 0 a^^y7><7*/l-7J7 

^p^i>^7^ (5%~4o% ffim^^/^y-^) x*mnLx, mmit 
&m (o.43i gx 9o% N 2 tm) *n&$\W;%)kvxmc 0 

l H NMR (CDC1 3 ) 5 : 1. 18-1. 27 (9H, m) , 2. 47-2. 55 (2H, m), 2. 82-2. 89 (2H, 
m),. 4.12(2H, q, J=7. 1Hz), 4.20(2H, d, J=4.2Hz), 4. 47-4. 59 (1H, m), 
20 5.38(2H, s), 6. 02-6. 17 (2H, m), 6. 70 (1H, s), 6. 76-6. 82 (3H, m), 7.27- 
7.45 (8H, m), 7.83-7.90 (2H, m) G 
MS m/z 610 (MH + ) 0 

8 4 3-[4-({4-[(3,5-i?7 (/k)*^^]- 
3--< y7°V7$*iy<yi?/V}T $/)-2, 6-77^n7i^]7 , n^y| 
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X. 



.OH 



3- [4- ( {4-[ (3, W ;v) * f-fl,] -3r-f y -fn zK 

*'/^y*^7§ / )-2,6-^7^P7s=/V]yP/^8xf/l/ (0.431 g x 
0.710 mmol) <D^J — JV (5 mLh X h 7 t Kn7jy (8 mL) a^flSSRfc 
5 1 ^TfcSHb^M) £i» (2.12 mL, 2.12 mmol) *%7LX 60 "C*C 1 Refill* 
#bfc, 1 U ftlx^tftUltfc. W8&Ji& 

xf /n - f ;v-^=5r t ^ b S^S mmfc&Vo (0.310 g> J|K^75%) & 

10 1 H NMR (DMS0-d 6 ) 5 : 1.14(6H, d, J=6.0Hz), 2.33(2H, t, J=7.8Hz), 
2.65(2H, t, J=7.8Hz), 4. 18(2H, d, J=5. 7Hz), 4. 49-4. 63 (1H, m) , 

5. 30 (2H, s), 6. 19 (2H, d, J=10. 7Hz), 6. 65 (1H, t, J=5. 8Hz), 6.71- 

6. 77 (1H, m), 6. 78-6. 85 (1H, m), 6. 92-7. 03 (2H, m), 7. 25-7. 35 (1H, m), 

7. 37-7. 51 (7H, m), 7. 79-7. 88 (2H, m), 12. 13 (1H, s) 0 
15 MS m/z 582 (MH*)„ 

mMM2 8 5 3-(4-{[4-(2,6-t?^f-/>7*>^i/)-2,3-^l: Kn-lH— T^x 



5 4 tmmzLX, 4-(2,6-^/f-juy^y^-y)y(y^y-i-^/u 

MS m/z 448 (MH*) 0 
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8 6 3-(4-{[4-(2,6-v ? 7<^7^/=3r^)-2,3-v f t Kn-1H— Y V*f 
V- 1-4 /V] T ^ / } -2- 7 o 7 1 = y n /< ^gfc 




8 8t|^^^LT. 3-(4-{[4-(2,6-v J ^^7^y ^)-2, 1 

mmfc&®*m&tia&k Lxntc 0 nx^ 47%. . 

l H NMR (CDC1 3 ) 5 : 1. 90-2. 05 (1H, m), 2. 13 (6H, s), 2. 60-2. 74 (3H, m), 
2.89(2H, t, J=7.6Hz), 2. 93-3. 05 (1H, m), 3. 12-3. 24(1H, m), 5.01(1H, t, 
J=6.7Hz), 6.22(1H, dd, J=7. 6Hz, 1.0Hz), 6.42(2H, . d, J=10.6Hz), 6.91- 
10 7.19 (6H, m) 0 

8 7 3-{2-y/V^-P-4-[(4-{[5-(MJ7/V^a^^/W) t o y>^^-2-^ 




15 mm>\2 5 4 tl^^^LT, 4-{[5-( h !) 7/Vto^f;>) l^y 

tt^J y^y-l-t- /Kfc3«fcrj< 3-(2-7/v^-n-4-{[(2-- l«n7x=;v)^^ 

#7c„ JRSJi 39% 0 
MS m/z 489 (MH*) C 

20 ^00 2 8 8 3-{2-7/W^P-4-[(4-{[5-( hV 7/^X2 pi ^-jU) t° !J v^-2— f 
/V] i/} -2, 3-5? fc K a -1H-- i ^)7^]7i =/W 7° o yft 
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OH 



MMmi 8 8 fc|Blt*teL-C\ 3-{2-7^n-4-[(4-{[5-(MJ 7)\>Jru*f- 
/l^tf Vi?l'-2-'(A']tt$'}-2, 3-^fc f/>)T§ S]7zz 

r H NMR (CDC1,) 5 : 1. 81-1. 96 (1H, m), 2. 50-2. 75. (4H, m), 2. 77-2. 95 (3H, 
m), 5.02(1H, t, J=6.8Hz), 6. 36-6. 48 (2H, m) , 6. 94-7. 12 (3H, m), 7.24- 
7.36 (2H, m), 7.91(1H, dd, J=8. 7, 2.5Hz), 8:43(1H, s) 0 
mi&M2 8 9 3-(2,6-v f 7/^n-4-{[4-(4-p« h *^-2, 
/V) -2, 3- v> t K n -1H-- < ^7* V-l-> T T ^ / } 7 * :/ * 




^^12 5 4 i^^UT, 4- (4-* 1*^-2,6-^*^7 J V? 

V-\-ir—)Vl& it^ 3- (2, 6-S? P-4-{[(2-~ bD7x 7.)Vfc~)V\ ? 

* 66* 0 

MS m/z 502 ((M+Na) + ) 0 

HJ6032 9O 3-(2,6-^7/V^*n-4-{[4-(4-^ h**y-2,6-^f ^7s5 
/W) -2, 3-i? tKo -1IW yfy-l-'f ^]7$/}7i 7n/^i 
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mmmi 8 8 tmrn^vx, 3-(2,6-^7^o-4-{[4-(4-p« h*^-2,6-x? 

• 7t%fr%iU C 27 H 27 N0 3 F 2 1 LT 
5 ff-gH: C, 71.82; H, 6.03; N, 3. 10 o 
C, 71.76; H, 6.28; N, 2. 91„ 
HJ&0ij2 9 1 3-(2,6-v f 7/^P-4-{[4-(4-^ ^^-2,6-i?^f = 




10 3g%0M 0 £|R|#teLT\ 3-(2,6-v ? 7/^n-4-{[4-(4-^ K*V-2,6-$^ 

f;l/7x=;v)-2,3-i?t Kn-1H-W y7y-H^3TU)7i=;i')7n^y 

ft*>&Mfcfr'lfefr*li&f£*& UT#fc„ JR* 79%„ 

5B*#*ftt C 27 H 28 N0 3 F 2 C1 t LT 

ff-JMtt: C, 66.46; H, 5.78; N, 2. 87 0 
15 C, 66.43; H, 5.81; N, 2. 58 D 

9 2 3-i4-[({4'-[(l,l-mi/Kf h7 fc Ka-2H-^*b?9 ^-4- 

>f h * V]-2' ,6*-v?^f;Hf7x =/W3->r ;V) ^;V) T 5 / ] -2-7/^ 

P7i=/H7 , PA , yi tert-^^/l^ 




20 3-(2-7/^P-4-{[(4'-t KB^S/-2',6'-^^-/Hf7 3:=/W3-^A')^ 

fvK|[(2-= h c 7 x 7 5 y } 7 x y a tert-^ 

/V (0.60 g, 0.95 mmol) N t h 7 fc Kn-2H-^*fcT9.^-W^^ * ^ — A' 

(0.14 g x 1.05 ramol) ^iO t M)7x^;V^7-f V (0.28 g> 1.05 mmol) 
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©f^7t KH77> (5 ml) £i&J*#TN 7'/i?*/^y»i?xf 

(40% 0.56 mL, 1.24 mmol) 2 B&MfllttLfc. ft* 

* (0.23 g) £#7t 0 (2 mL) *Jftfc* 0 9kW 

T\ m-7Pnig£&#g& (70% N 0.16 g N 0.64 mmol). 3 0 R8 

10 &7MiftSl^hy <7A-C*fc*MK ^£E»ijgb^ 0 »aE^^y*^*9A^o-rh 

3- (4- { ( {4' - [ (1, 1-t?^-^^ Kfh7tKn -2H-^ f 7 ^-4--f 71-) ^ > # 
^]-2' , 6' -S? ;* tf 7 x. M * ^jV) [ (2-= ho7i-/W 7^*= 
^]T^7}-2-7;l/tn7s=/l')7 , o/> , ySfe tert-7*^/V (0.13 g N Jfc$S 17%, 

15 2 It) &&£fi»tffcfc£LT#fc. #£>*lfc 3-(4-{({4'-[(l,l-^^^K 
f h 7 t K n -2H-^^- If 7 J'-W /!✓) p< h * $/] -2' , 6' - ^ ^ If 7 ^ =/V-3- 
-fyW^Tvl") [(2-~ ho7x=/U)7,^*^]7 5 /}-2-7^^-a7^^^)7° 
n^^lfe tert-^fvV (0.13 g x 0.16 mmol) *5 «£ JVfj zf Y (0.03 mL, 
0.49 mmol) © N,N-^^WM7? K (2 mL) M«#T> 

20 ^y^^A-Tk^I^ (0.04 g, 0.98 mmol) SrJn^, ISJfit? 1 HfeJ*^U7b 0 £ 

v * a-c&m^, UEtmmLtz 0 mm^^v^y^y^^n^v^yy^- 

m (0.08 g, ift* 85%) &fli£*ti& t LT#fc, 
25 MS m/z 596 (MlO, 

^iM2 9 3 3-{4-[({4'-[(l, 1-S?t*e/Kf f7t Kn-2H-^^-f 7^-4- 
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3-{H({4'-[(l,l-v ! ^K7h7t Kn-2H-^^-t°7^-W/V)p< 
. i/]-2' , 6' -V* f/Hf7i^/V-3-f/H / f)V) T 5 J 1-2-7 7 

Zfu/Om. tert-^^/V (0.08 g s 0.14 mraol) ©Slb^fW (2 mL) ^ 
5 \Z S <S°C ffiWT, ' b y 7>V*vmm. (2 mL). SrJnil, 2 B#fS«#bfc„ 

s^g^^^-^^^^^fe^^^^rT, mmit&m (o.oe g> hk$ 78%) 

10 MS m/z 540 (MH*) 0 

H^J2 9 4 3-{2-7/^n-4-[({4'-[(4-t Ko^ff7t Kn-2H-^ 
t°7 ^-4-^f /V) * h 3r v-]-2' , 6' -v^ f;Hf7x =;W3-^ /W * fvv) T ^ / ] 
7 = M 7* n >-@£:r. 




15 ^WJl O i|^il^LT N 3-(2-7/V^-n-4-{ ({4' -[(4-t Kn^riXx h7t 
KD-2H-f-^" t°7 ^-4-Y b *V]-2' , 6' -S>* ^/Vtf7 *=A^3-> T /W p< 
[ (2-~ h O y = 7 5 7 ) 7i-;V) 7"P /"? V^^/^ £> 

^M^tlSr^^^tii: UT#fc 0 JR* 62% 0 
MS m/z 552 (MH + ) 0 

20 ^JSM2 9 5 3-{2-7/Utn-4-[({4'-[(4-k Ko^r^ff7t Kn-2H-ft 
fc°7 >-4-^ /V) h v"]-2' , 6' -v^ }?7* M * T % J ] 

7x-;W7'o^y^ ^^y^/V'*^^ 
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3-{2-:77M-n-4-[({4'-[(4-fc Kn^xhyt Ko-2H-ft^7 y-4-> f 

py<yfca:?7l' (0.81 g N 1.47 mmol) (D^fS—fr (8 mL) *3 J; 1*7^7* 
5 (4 mL)" 1 M h P * (4.41 mL) 

JO*., 50 t) "C 1.5 B*U0ii#Lfc. RJtS«*l M Mh**5ftlLfcfK B£8&^ 

7 v^Yfj? (^^ih>/^^/v=9/l~^^-^WS^^^ 

=2/3) -cffiisu tifett:R*«r#fc (0.79 g ) 0 nt>fitttoftfa*mwi^'?* 

10 (6 mL) T?*f!U ^^^'^/I'^^SI (0.15 mL N 1.52 mmol) %Mz.1t 0 

(0.81 g, 89%) Irifeiitttffc, 

MS m/z 524 (MH*) (7 !) IT), 

mMM2 9 6 3-{2-7/M-n-4-[({4'-[(4-fc Ko Fx h 7 t K 

15 P-2H-^lf7^-4— f/U)^ hdf-i/]-2',6'-5?^^/Hf7ai=/W-3-' fA-}^ 
^)7 5;)7i^}7'P^y»xfA' 




3-(2-7/V^P-4-{({4'-[(4-fc Ko^7f7t Ko-2H-^-^"f 7^~H 
A) * h 3f v^] -2' , 6* ->M ^A l^7x =/U-3-^T A} A) [(2-=fD7a: 
20 *A#=A]T$/}:7*=A):/n>*i'ft3:?7l' (2.24 g, 3.04 mmol) <om& 
.^A (15 mL) mm\Z. 0 $#Tn m-^Dnig^S^II (70%, 0.46 g, 
1.88 mmol) 3 0i^SI#Lfc o 1 M tK^T- h V <7 A 
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0&i^3-/U~ffiWt3i<?;W* */->^=17/3) T**t^LTx 3-(2-7/V^-P-4- 
{({4'-[(4-t Kn^-l-t^f^Kfb^fc KB-2H-fttf?^-WA')^ 
i/] -2' , 6' - v 5 fvW 3i =.;V-Z-s( ;U} * <?-;V) [(2-= h n7i=;V)^;V^= 
5 ^]T^/}7*-/U)^n/^^o:^/v (1.36 g, J» 60%) 6 

£LT#fc 0 3-(2-7^tn-4-{({4'-[(4-t.KP^^-l-t=3ri/KT 

[(2-= hT3 7*=/w)^/v^=/w]T$y )7i=^)7*n/^Sxf 
)V (1.36 g N 1.81 mraol) & J; t>*^ 7" 1> (0. 38 mL N 5.43 mraol) O 
10 N.N-i^^vWft/l'ATS K (10 mL) mWi\^ ^MMWT . i£$k\t V ? !7A-tK 
» (0.46 g, 10.86 mmol) fciJH*.* PIT 3 B#r H m#Lfc„ KJM&gl^ 

^i^=9/l~|^^^) -eM^LT^ *Hfls£"fc (0.52 g, W 50%) 
MS m/z 568 (MH + ) Q 

MMM2 9 7 3-{2-7/^n-4-[({4'-[(4-t Kp ^is-l-** V Kx b7t K 
D-2H-^^-t°7 ^-4— f /V) ^ I> *->]-2' , 6' -^^^^71=^-3^^} ^ f 




mmmi oi^at, 3-{2-^^n-4-[({4'-[(4-t kp^-i-*^ 

Krf7t Ka-2H-^^-t°7^-4-^/W)^ h 3rf]-2' , 6' -^^ fvUtf 7s=/V- 
3-^ /W 7^7]7x y p ^^i^/v^i b^MikftVo 

t LT#fc 0 Jfc^ 85% 0 
25 MS m/z 540 (MH + )„ 
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MMm2 9 8 3-(2-7/^n-4-{[(4'-t *f-2* , 6' -i?^ TvHf 7* = 




/W^7k K&iU* 3-(4-7^-2-7/VtP7i=;V)7'n/'?yK tert-^ 
MS m/z 450 (mt) 0 

mMM2 9 9 3-{4-[({4'-[3-(^^7jN^^y)yn2K^^]-2',6'-i?^^ 




3- (2-7/1^ n -4- { [ (4' - fc K n # *y-2> , 6' -S^ ^/Hf 7 a =/V-3--< /V) ^ 
TTl-OTS /} 7 a -/]✓):/ O/N 0 ^ tert-T^/l" (0.67 g> 1.49 mmol) (7) 
N,N-v?^f;^/VA7^ K (7.5 mL) 0 V ft#T, i£mfc1- Y D V & 

(60% x 0.06 g> 1.49 mmol) ^Tjpt, 1 «MIGJ*#Lfc8K (3-70^7 

nf^^^^^gft^^/i/ (o.60 mU 2.97 mmol) 3o«fc7Jt3 7fc# V 7 A 
(0.05 g % 0.30 mmol) £fln;fcfc 0 50 t t 5 RtRfk -t©H*«T? 

**iMH*>y 9J*ntm&, n&mmLti, mm*^))* ? 

LT, H&tt^4to (1.05 g) #6>tifc»«*©h/I/a:y (5 mL) #R 

fc, hj7^nfti (5 mL) StMt?JB^. n 1 ^ra«^Lfc„ ££#&$JE 
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HPLC filLT, mmit&Va (0.29 g, .« 34% N 2 Ig) Sr^feffl^^b 
MS m/z 572 (MH + )o 

•^^J3 0 0 3-(4-{[(4 , -{[tert-^/K^^^)^y^3^^^}-6--f y 
5 7°P 7X^^-2' , 6' -vM ^-/Hf 7 a ( ;V) * [ (2-~ fP7i ^/V) * 

/vjJn-/v] TA J) -2-7 /vir P7x ^/i^) :/p a^^^jv 



'mkms O^ifaT, (4'-{[tert-^/V(^^^^)Vy/H^-drv'}-6- 
-f y 7" P 7jf ^ i/-2' , 6' -v 5 * ^-fV \f7^ =/v-3-^ yv) * ? J J: 0 s 3- (2-7 

10 /M-P-4-{[(2-= hD7^=/V-)^/^^=^]T^/}7cc=/V)7 P n/-?^^^ 

'H NMR (CDC1 3 ) 8 : 0.21(6H, s), 0.99(9H, s), 1.08(6H, d, J=6.0Hz), 
1.21(3H, t, J=7.2Hz), 1.79(6H, s), 2. 53 (2H, t, J=7.7Hz), 2.87(2H, t, 
J=7.7Hz), 4. 10(2H, q, J=7. 1Hz), 4. 18-4. 28(1H, m), 4. 84(2H, s), 
15 6.5K2H, s), 6. 68-6. 79 (3H, m), 6.85(1H, d, J=8.5Hz), 7.03(1H, t, 

J=8.2Hz), 7. 19 (1H, dd, J=8. 4, 2. 4Hz)', 7. 47-7. 55 (1H, m), 7. 57-7. 72 (3H, 



MMW3 0 1 3-(2-7/^P-4-{[(4'-t KP*^-6->f y :/p #3^-2', 6' - 
*5-;V\f7*. -jV-Z-J ;V) y [ (2-~ h p 7 -)V) * -;V\ T % J } 
20 7i^)7P^y|xf;V 
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^S) -6-4 yfxi zK^ i/-2' , 6' -^^>/Hf y cr, ~/V-3-^ /V) ^vv] [ (2-~ 1> 
p7x ~/v) * r ^ / } -2-7 d7i 

Mfli^^^^^™*ibT#fc 0 ft* 89* 0 
MS m/z 665 (MH + )„ 

0 2 3-(4-{({4'-[(l, 1-5?**$/ hy t Kn-2H-^*fc°7 ^-4- 
4/^)^^-6-4 yyn^x/-2' , 6* fvVtf 7^=i/V-3-^7W * ^ 
/!✓) [ (2-- h o 7x ~/U) ^ n/i/] 75/) -2- P7i ~ /V) V$ 



3-(2-y )V* n -4- { [ (4' - K n * */-6~4 S J 7 n * i/-2 ' , 6' -V * fvHf y 
^-;V-2-4 /v) * ^/V] [ (2-= f n 7xn^) ?.)Vfc=-)V\T % J } y P 

'^Sfc^^Vl' (0.59 g % 0.89 mmol) x *r Y y t Kn^H-f^f 7 ^-4-*— A' 
(0.12 g % 0.98 mmol) &&X$Y }) y a±~;Vfc7,y 4 1/ (0.30 g N 1.16 mmol) 
Orfn Ko77y.(8 mL) g*a»#T> TVi>$/vif, yi^xf 

/V (40% WWt^jgjft N 0.53 mL N 1.16 mmol) »^LT 1 B#Ri1jfc# Lfc 0 £ 
*&^^±^0|rI4<DK|| (fh7tKn-2H-ft^7y-4-t-;K H7x = 
/u*xyjy#£TfTy~i?%/i'tfymv^/v) 24 tifm&W 

(0.64 g) &bfl1tm#lVtl<D&&^/l' (9 mL) &?j£K s 0 «C &#T> 

m-^nPii^S#lfe (70V 0.44 g> 1.78 mmol) fcfll*., I^Ml? 2 B#!Elfll# 

7^- (^*^Wgfcll^/l~9/l~fm^/W) TJtStU 3-(2-7/M-n-4- 



• 3 cu 




o 
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{({6— f yVn , 6' -S?* Krh7t Ko-2H-^^- 
^7V-H;V)t^ri/] tf7i^;V-3-/f/V)>f^) [(2-= |>D7i^)^V* 
^]7§;}7x^)^P/?VSxf/U (0.42 g> Jfc* 61% „ 2 Ig) 
Htft»tt*fcbT#fc. #b*Lfc 3-(2-7/^n-4-{({6-^y7 B n7K=3r->'- 
5 2\6'-i^fvW4*-[(l-;t3rv'K7 1 b 7 t KP-2H-5=-^-t°7 ^-4--f /^) ^"^ 
. i/]lf7i=/V-3-^/W^^;W) [(2-= hP7:r~/U)7>/l'7iwl/]7 5/}7:E.~ 
AO^P/^&ji^VV (0.42 g, 0.54 mmol) ®BEtt^*' (6 mL) 
0 t I}fT^ m-*"nnifi£&#» (70%, 0.15 g N 0.59 mmol) &JH*. % Pfi 
Tf 1.5 «m#bfc 0 KlSttSr 1 M tKM^M) !7A7K«*5=tt>^fP^ 

7 A7 D?^ 7 7^ (^^f-y/^oi^v=9/l~^^f-W^^^ 
=1/1) -CKI*U £Hfls£*4& (0.40 g N Jfc* 93%) **!6»:tK«&*LT#fc.. 
MS m/z 797 (MH + )„ 

^ffi«»|3 0 3 3-{4-[({4'-[(l, F7t Kn-2H-^lf 7 V-4- 

15 << )V) S/] y 7° P # V-2' , 6' - * fjV If 7 i=;l/-3-^f /W} y ^7V) 7 




OtHitat, 3-(4-{({4'-[(l, h7t Kn-2H-^ 

^-t°7 y-4-> r^)^-^V]-6->f 7 7°p i$*ri/-2' , 6' -i?y f /l/k'7x=;W3-f 

20 /W fvV) [(2-=bn7x -7^) * 75;} -2-7 fVir n7x =/V) 7° p 

/<y«ct^/V^6,*«ft^4:«lfe*iatt»*fctT#fc. (R* 86%, 
'H NMR (CDClj) 8 : 1.13(6H, d, J=6.0Hz), 1.23(3H, t, J=7. 2Hz), 
1.97(6H, s), 2. 28-2. 43 (2H, m), 2. 44-2. 60 (4H, m), 2.84(2H, t, J=7. 7 
Hz), 2.88-3.0K2H, m) , 3. 38-3. 54(2H, m), 4. ll(2H, q, J=7.2Hz), 

25 4.23(2H, s), 4. 26-4. 37 (1H, m), 4. 62-4. 70 (1H, m), 6. 24-6. 37 (2H, m), 

6.65(2H, s), 6. 89-7. 01 (3H, m), 7. 22-7. 31 (1H, ra) 0 
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^ if 7 ^-4--r iv) ix] -6-f y y p # * ^-2' , 6' -s>* ?vv- tf?i 

LT#fc„ J|g* 77% 0 
l H NMR (CDC1,) 5 : 1. 13 (6H, d, J=6.0Hz), 1.81(6H, s), 2. 27-2. 57 (6H, 
m), 2. 79 (3H, s), 2. 82-3. 01 (4H, m), 3. 35-3. 52 (2H, m), 4. 33-4. 47 (3H, 
m), 4. 60-4. 69 (1H, m), 6. 57-6. 71 (3H, m) , 6. 86-6. 95 (2H, m), 6.99(lH, 
dd, J=8. 3, 1.7Hz), 7. 18 (1H, t, J=8. OHz), 7. 36 (1H, dd, J=8. 5, 2. 3Hz) 0 

0 5 3-(2-:7/M-n-4-U{4'-[(4-fc Ko^^f h7t Kd-2H-^ 
f 7 Iz-i-JjU) * h ^V]-6— i y/n #3^-2' , 6' -V* ^/Hf 7^-71^-3— f 
/W y ^Vk) [ (2-= h D7i-;l/) 7^}7i-^) 7n 

7V 




3- (2- 7 /V^- n-4-{[(4'-fc Kn# f-6—f y7n^ S/-2* , 6' -V * tf 7 

^ =/W-3-^ /V) y. f-fiS\ [ (2-= b P7i-;l/)^ 7^/}7i 7*n 

^^H^^/k (993 mg, 1.49 mmol) *J«ktf l-^-^r^-6-^T^ t°P [2. 5] ^"^ 

*V (779 mg, 5.98 mmol) © N, N-^y ^vV#/l^T S K (10 mL) JgttlCjft 
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m*V t& (827 rag, 5.98 mmol) Zfyz., 80 *C "C 1 BfeJt#Ufc 0 RJ&WiK 

^/w/i-^y-^mm^^i/D «lt, mmit^m (eos m g , urn 
5 51%) zia&$iwiMhLxmc 0 

. 'H NMR (CDClj) 5 : 1. 11 (6H, d, J=6. 2Hz), 1.26(3H, t, J=7.1Hz), 1.75- 
1.92(8H, ra), 2. 01-2. 16 (2H, m), 2. 21 (1H, s), 2. 39-2. 59 (4H, m), 
2.87(2H, t, J=7.6Hz), 3. 02-3. 17 (2H, m), 3.78(2H, s), 4. 12(2H, q, 
J=7.2Hz), 4.27-4.38 (1H, m), 4. 83 (2H,- s), 6. 60{2H, s), 6. 67-6. 79 (3H, 
10 m), 6.86(1H, d, J=8.5Hz), 7.02(1H, t, J=8.2Hz), 7.22(1H, dd, J=8. 5, 
2.4Hz), 7. 47-7. 72 (4H, m) 0 

mMMS 0 6 3-(2-7/U^-n-4-{({4'-[(4-t Kn 3rV-l, h 
7k Kd-2H-^^"^7^-4— (M* h^^]-6— i y^PJK^'.e'-^f/V 
If 7 ex =-)V-Z-4 M / ^;l>) [ (2-~ hP7x -/V) * ;Vfo~;V\ T 5; 7 } 
15 yn/^^^^vV- 




3-(2-:7/M-P-4-{({4'-[(4-fc Kndr^xhyt KP-2H-^:ttf 7 ^-4— f 
/W) * h * V] -6--Y y^a V-2' , 6' -i?7 tVW If 7 * =;W3-^ /W 7 f- 
/V)[(2-- ^ n 7 1 7 ^ ) 7 1 ^ o /<y |xf ;V (605 

20 mg x 0.76 mmol) (Dfflk^A' (5 mL) WWL\^ 0 t ^#T, m-^cnii^S 
§^ (70% N 413 rag, 1.67 mmol) *rJP;U Mf 4 BKftttLfc. 
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(400 m g> ft* 63%) fc«3»fe»«lbfeUT#fc. 

'H NMR (CDClj) 5 : 1.12(6H, d, J=6.0Hz), 1.22(3H, t, J=7.2Hz), 
1.84(6H, s), 2. 16-2.34(4H, m), 2. 47-2. 58 (3H, m), 2. 81-3. 02 (4H, m), 
3. 41-3. 57 (2H, m), 3.87(2H, s), 4. 11 (2H, q, J=7.2Hz), 4. 28-4. 40 (1H, 
m), 4. 84 (2H, s), 6. 60 (2H, s), 6. 68-6. 79 (3H, m), 6. 86 (1H, d, J=8. 7Hz), 
7.03(1H, t, J=8.2Hz), 7.20(1H, dd, J=8. 5, 2. 3Hz) , 7. 47-7. 73 (4H, m)„ 
mMM3 0 7 3-{2-7/^n-4-[({4'-[(4-k Kn *^-l, l-i?**ci/ Kf b 




Itttttl O^^tCtTx 3-(2-7/^P-4-{({4'-[(4-t Ko#V-l,l-S? 
2' , 6' -i?^ f^tf7x=;l/-3-^ /H [ (2-~ b D 7s=;l/) ^/V^=/W] f 

fc„ JIX^ 90* o 

J H NMR (CDC1 3 ) 5 : 1. 14(6H, d, J=6.0Hz), 1.23(3H, t, J=7.2Hz), 
1.97(6H, s), 2. 16-2. 34 (4H, m), 2. 48-2. 58 (3H, m), 2.84(2H, t, 
J=7.6Hz), 2. 90-3. 01 (2H, m), 3. 42-3. 57 (2H, m), 3. 88 (2H, s), 4. 11 (2H, 
q, J=7.2Hz), 4.23(2H, s), 4. 28-4. 39 (1H, m), 6. 25-6. 36 (2H, m), 
6.63(2H, s), 6.90-7. 00 (3H, m), 7. 22-7. 29 (1H, m) 0 
MMMS 0 8 3-{2-7/^P-4-[({4'-[(4-t Ko*S/-l,l-^?/Kf h 
7t KP-2H-^^"lf 7^-4— <;V)t h*i/]-6-' f V 7 ni&*i/-2' 
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tmmz LT> 3-{2-7/^D-4-[({4'-[(4-t Kodp^-l, 1-$?*- 
2' , 6' -*J* f;Hf7i ~/W3-^ y ^-/U) 75/]7i /a/'! y^au^-;V 

frb$tmik&y>)*&n&mw;yok tx#fc 0 79% 

Mi NMR (CDC1 3 ) 6 : 1. 14(6H, d, J=6.0Hz), 1.97(6H, s), 2. 17(1H, s), 
2. 20-2. 33 (4H, ra), 2.60(2H, t, J=7.6Hz), 2.84(2H, t, J=7.6Hz), 2.89- 
3.01(2H, m), 3. 41-3. 56 (2H, m), 3. 87 (2H, s), 4. 23 (2H, s), 4.28- 
4.40(1H, m), 6.24-6. 37(2H, m), 6.63(2H, s), 6. 89-7. 01 (3H, m), 7.22- 
7. 29 (1H, m) 0 

0 9 3-{2-7/^n-4-[({6-^ yyD7K^r^-2',6'-^^^W4'- 
[ (2-y ^;v-\, 3-f7/-;M-^ y h * tf 7 * =/W3— f /W y ^vw) T 5 




3- (2-7 ;V$r D -4- { [ (4' - 1 K p 3r ^-6— f y :/ n # dp- i/-2' , 6' -$> y TvV If 7 
x =/>-3-^T 7V) y ^/k] [ (2-~ Fd7x * 7 5; y }y^-^)7°n 

^^81^ (0.61 g N 0.91 mmolh (2-y fjV-l, 3-f7/- ^-4— f y * 
y— A' (0.13 g> 1.00 mmolK & £l>* b V T^TVV** V (0.36 mL, 1.37 
aunol) ©7l>7tFn77y (10 raL) »»JC X MfcttTx 1,1' -{7 "Si?* 
jViS^/WV^DVy (0.36 g x 1.37 mraol) fcJH*. 1.5 B^Jtft Lfc„ R 

J«te±$ t RftaftX ( (2-y f/n, 3-f-r y-/w-4-^f /w) y * y -;k h 

341 



WO 2005/087710 



PCT/JP2005/004872 



2 mm&WLfc 7****84 u *&*»£** mmzmm 

/ftH^fvi^i/i) -CffifjSILT, toftfe (0.75 g) *#fc 0 #6,Hfc»«»S3J: 
nt/Vjj? b&Wt (0.20 mL, 2.91 mmol) <D N, N-v^ ^vVofc/WAT 5: K (5 
mL) **fc, ^aa#T> *»ft!J^ (0.24 g> 5.82 mmol) * 

An*, PJi&T l Bfe»#Lfc„ KftRSrftlxf^tRl, SfrfqfiW7R*i £tf 

ttft*«t*Tft#,'*i*«»^hy «E*i*Lfc 0 aaEt^y* 

h^9 7>f — (^^-^W^II^^^=9/l~^dpf-W^^ 
^/V=l/1) Tf*$!!LT N mmik&V0 (0.40 g, Jfc2£ 75%, 2 £S) Sr^#,»^ 

MS m/z 591 (MH + ) 0 

[ (2-p< ^VV-1, 3-f7)/-A'-H /W) p< I* If 7 ct -/^-3-^ T ^ 




^Jfe^4 iflMlteLT* 3-{2-7/^n-4-[({6-^ y #driX-2\ 6' -V* 
^/W4'-[(2-^ 5vWl, 3-f7y-;l/-W/l') * b*is] ^;V-Z-j ;V) * 
f-tv) T % J ] 7 * =/W ^ n />' ^afcrnfvwa* &£«1T^* *&£*&:[** itt# 
feo Jfc^ 98X 
MS m/z 563 (MH*),, 

&jfe#l3 1 1 3-(2-7/W^-o-4-{({4'-[(4-t Kn#W,l-??t4i/Kf h 
7tKo -2H-^^" If 7 >-4— T AO ^ h * %/\ -2' , 6, 6' - hV * f-A> ¥7 « ~/W3- 
4*)* 3- A?) [(2-~ hP7i=/l/)^/^=;l/]7^ ;)7*i~/U)7'T2s<^&x. 
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4-({[5'-(t Ka^i/^^)-2,2',6 : h V * TvH* 7i^/WH;l/]^^ 
Vl^^/W-r hyt" Ko^H-ft^^y^-t^ (182 mg, 0.49 mmol), 3- 
(2-7/^ n -4-{ [ (2-= h n^^=/U) ^/WjjN^/H 75/}7x=;!/) /^fc 
5 (214 rag, 0.54 mmol) ioXU h V 7 ;c~/k7fr* y J V (257 mg, 0.98 
mmol) ©Th7t (3 mL) gUMWr, 

V^jV (40% h/^yfelfc^ 0.45 mL, 0.98 mmol) &Mx.X 1 BfeJtifLfCo 
SJ&i&fc^JE^bfc^, ^fc^JJ^V^yi^P^ hfy.yj- (^ 
f-y/g^ai^=9/l ^iJ-y/g^:n?vV=2/l) T^iLt, tflttft (373 

10 mg) &ntc 0 nbtitc.mftysomm^t/i' u mD o <c ^#t, m- 

*PPj®£&#^ (70%, 266 mg, 1.08 mmol) fcJPx., MT? 1 BM#L 

A- (^=¥f-W^^^=9/l~^=3r-^W^^^=l/2), j^T&gtiv' 
15 P^W^A^ovf^^^ (^=3ri^Wg^^^=9/l~^=¥f-W^ 
^3i^/U=i/3) T^LT, mmik&m (189 mg, 49%) SrMfe^^i 

MS m/z 783 (MH*) 0 

. 1 2 3-{2-7/l^P-4-[({4'-[(4-k Kn^^-l.l-^i/Kf h 

20 7tKo -2H-^^" fc° 7 V-4--Y /V) ^ h ^ -2' , 6, 6' - hV * ^)V^y ^ -/W-3- 
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3-(2-7/V^-n-4-{({4'-[(4-t l-i?t^Kfh7t Kn-2H- 

(JV)* h^i/]-2',6,6'- h ]) * ^;V\f y ^-jV-Z-j ;V) * 
M [(.2-=- h n 7x=;P)^;^-/l/]7 ^ / } 7x=;k)7'n/^if;l/ (189 
mg, 0.24 mmol) & «fc /l^ :/ hgfclfc (50.1 mU-0.72 mmol) © N,N-^^ 
^*/^7 5 K (2 «L) ( 6 o.4 mg, 1.44 

mmol) fcfll*., 2 0&#bfc o fcfl!*., S^K^^^T?iftffl 

*7A^7)./77^ (^^rf-WB^gfe^^=9/l~^^rf-WI^^^/V 
=1/2) -CflffiL-C, JEAft&tt (133 mg N ifc* 93%) LT#fc. 
MS m/z 598 (MH*). 

MMM 3 13 3-{2-7/^a-4-[({4'-[(4-t Kn l->W^Kf h 

7fc Kn-2H-^^"lf7^-4--l'/V)^ h^-^^e'-f^f^^a^/M- 




3-{2-7^a-4-[({4'-[(4-t Kb^W, l-i^^ix Kx f> y t K n -2H- 
ftf7y-H;>)^ h^^]-2',6,6'- h U ^^/Hf7*=./l/-3--</W^^) 
75/]7x=/I/}7 , DA , y^xf;V (133 mg, 0.22 mmol) <D f ? J-)V (0.5 
mL) Yy t KB7 5 ^ (1 mL) a^flWRfc 1 M *lHb^ h JJ I7i»;to$ 

IK (0.66-mL) SrSBXL, 2 B#|Sift#L#: 0 1 M iftg^ftLfc 
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m^f-^/i^mm^f-M xmmLx s .mmit^ (72.7 mgN j&$ 58%>- % 

>H NMR (CDC1 3 ) 5 : 1.89(6H, s), 1.94(3H, s), 2. 17-2. 33 (4H, m), 
2.60(2H, t, J=7.6Hz), 2.84(2H, t, J=7.7Hz), 2. 89-3. 01 (2H, m), 3.42- 
5 3.57(2H, m), 3. 87 (2H, s), 4. 28 (2H, s), 6. 22-6. 35 (2H, m), 6.66(2H, s), 
6. 90-6. 99 (2H, m), 7. 19-7. 30 (2H, m) 0 
MS in/z 570 (MH + ) 0 

mMM3 1 4 3-{2-77V^P-4-C({4'-[(4-t Ko * V-l, l-v^^iX h 
7t Kn-2H-^^-b°7y-4— f/V) ^ h^i^]-2',6,6'-h y ?vHf:7 oi ~/l-3- 
10 ^/vMf;i/)75;]7i^}7*n^yi #/v-V!>-M& 



3-{2-7/V^-n-4-[({4'-[(4-t 1-Wi/Kfh7t Kp-2H- 



T^/]7;c = /W^o^^ (57.0 mg N 0.10 mraol) <D * ? J—}V (1 mL) $g 

15 i m *mki-Yv t&fcmm (o.io mu ^ntt. m^xmtu^sv 

J* (6.2 rag, 0.05 mmol) KTJB^fc. flftfi Lfc|I|ft&$&l3t U * 

-C^L/c^, ^JEf£$£LT, ^Mft^ (32.2 mg N ft* 55%) &&&£j*NH4 

*H NMR (DMS0-d 6 ) 5 : 1.79(6H, s), 1.86(3H, s), 1. 95.-2. 23 (6H, m), 
20 2.58(2H, t, J=8. 1Hz), 2. 94-3. 08 (2H, m), 3. 17-3. 33 (2H, m), 3. 83 (2H, 

s), 4. 21 (2H, d, J=5.8Hz), 5.29(1H, s), 6. 16-6. 34 (3H, m), 6.7l(2H, s), 

6.83-6. 95 (2H, m), 7. 16-7. 29 (2H, ra) 0 

7uMfr$fi$. C 62 H 70 N 2 0 l2 S 2 F 2 Ca-3. 5 H 2 0 h LT 

W-JMt : C, 60.03; H, 6.26; N, 2. 26 0 
25 MMW: C, 60.19; H, 6.23; N, 2. 09 o 




o 



^^-t°7^-4--f/V)^ h^ri/]-2',6,6'- h V ^ f-Jls \?7 ^ z=.;V-Z~4 M * f-AS) 
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MMMS 1 5 3-(4-{({6-(r-fe^/UT ^y)-4'-[(4-t Ko^f h7t Kp- 
2H-f ^-t°7^-4--f/W)^ h -2' , 6' 7 ai —/U-Z-j ;V) * =f- 



5 




N-{5-(t Kndfi/^f/l/)-4'-[(4-t Kn^>>fh7t Kn-2H-^^*fcf7 
4— F^^]-2',6'-^^^/Hf7cc=/>-2— f/WT-fe hT 5 K (148 mg, 
0. 36 mmol) > 3-(2-7y^n -4-{ [ (2-= b n 7 */U7fc=/l/| T % / } 7 
j^yp/^lif;!, (157 mg> o.40 mmol) fc±t5 h !J 7x=;^77-f 
10 V (189 m g> 0.72 mmol) ©rl«7t Yn7yV (4 mL) £i&8t#Tx 
7/^*;^ygi?xf;l/ (40% f/l^ai^^ 0.33 mL, 0.72 mmol) &7JPX. 

&mit&® (262 mg, 83*) %M&#M,&1fo*k LT#7t 0 

15 MS m/z 794 (MH*). 

mnms 1 6 3-(4-{({6-(r^^/vr^y)-4'-[(4-t Kn^-i.i-s?*^ 

V Krb7tKn -2H-^ f 7 ^-4— f /U) h 3r iX] -2' , 6' -i? * 7 x. = 

jV-Z-sf M * [(2-=fP7x=/W)7 /l^7j% T $ J } -2-7 7^ D7i = 
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3-(4-{({6-(T±^/UT ^y)-4'-[(4-t Kndr^fh7t Kn-2H-^^t°7 
OV)* h*is]-2\V -*J*?-;V\?y M *^;V)[{2-~ Ytxy 

(3 raL) ^fcl, 0 <C mWT, m-^naii^S#^ (70%, 179 rag, 0.73 
ramol) *Mx., 5 tifmmnLtCo Rfom* 1 M TK^b-f hV ^AtK^ 

^&itf&fn£:&*TftfrU ilTKa^MJ ^At?^^ N ^H^Ufeo ft 

xmmi>x s mmfc&va (246 90%) &m&3¥&&ffi*tLx 

MS ro/z 826 (MlO, 

^ife^U 3 1 7 3-(4-[({6-(7tW^)-4'-[(4-t Kodrix-l, 
^Kfh7t Kn-2H-^^-t°y^-4-^/W)^ b * vO-2' , 6' -V * ^;V\f y 




3-(4-{({6-(T-fe:^/UT^y)-4'-[(4-t Kn*f-1, l-^^>Kff7t 
K D -2H-^^- 1° 7 y-4--f JV) } h ^ v-] -2' , 6' \f 7 a: -/W3--f /W 7< 

f-^)[(2-= h o7x^;l/)X^=;l/]7 ^ 7}-2-7/^P7^^/^)yp/N°^ 
^c^/W (246 rag, 0.30 mmol) & £Tf* frX? h%tm (62.6 L x 0.90 
ramol) (O N,N-^f/U*/l/A7^ K (2 raL) !) ^ !>^-tK» 
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(75.5 m g> 1.80 mmol) %Mz., ^M"C 3 HSt^bfc, Rl&m\Z'kiM.fc%toZ-, 



. ^;V) -effilSlL, *Jgft£t> (176 mg x 92X) LT^fe. 

5 *H NMR (CDC1 S ) 6 : 1. 23(3H, t, J=7. 2Hz), 1.94(6H, s), 1. 95(3H, s), 
2.23-2. 34 (4H, m), 2.45(1H, s), 2. 53 (2H, t, J=7.7Hz), 2.83(2H, t, 
J=7. 7Hz), 2. 91-3. 03 (2H, m), 3. 43-3. 58 (2H, m), 3. 90 (2H, s), 4. 11 (2H, 
q, J=7. 2Hz), 4. 29 (2H, s), 6. 21-6. 34 (2H, m), 6. 64 (1H, s), 6. 72 (2H, s), 
6.89-7. 02(2H, m), 7. 35(1H, dd, J=8. 4, 2.0Hz), 8. 37 (1H, d, J=8. 5Hz)„ 
10 HJfefl|3 18 3-{4-[({6-(T-fe^/WT^y)-4'-[(4-t KP=3rV-l, 1-^^r 
VKxb7t KD-2H-^^-f 7^-4--f/l^)^ h^r^]-2',6*-^^^/Hf7^^ 
/W3--T /H^f^)75/] -2-7 )VJr n y ^ n/W *f p 



o 

3-{4-[({6-(T-fe^/VT^y)-4'-[(4-t Kp^v-1, h7t 

^■AOTS /j^-y/V^-nyaL^/W^ct/^^il^^ (173 mg N 0.27 mmol) 

(1 raL) *3«fctf:r }*7fc KD77V (2 mL) a^ftfc 1 M 
iti-hV ?&*tem (0.81 mL) ^Ox:, «lf 1 8fem#tfc 0 1 M 

(im^^-gm^/lV^/wl^/l) -C^SIT, (103 mg, 

Jfe¥ 62%) LT#fc„ 

*H NMR (CDC1 S ) 5 : 1.93(6H, s), 1.95(3H, s), 2. 20-2. 34(4H } m), 
2. 59 (2H, t, J=7. 6Hz), 2. 83 (2H, t, J=7. 6Hz), 2. 89-3. 02 (2H, m), 3.41- 
25 3. 60 (2H, m), 3.89(2H, s), 4. 29 (2H, s), 6. 21-6. 35 (2H, m), 6.66(1H, s), 
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6.72(2H, s), 6. 89-7. 02 (2H, m) , 7. 34 (1H, dd, J=8. 5, 1.9Hz), 8. 36 (1H, 

d, J=8. 3Hz)„ 

MS m/z 613 (MH + )„ 

mmmsi 9 3-{4-[({6-(7tw5;)-4'-[(4-t ko^^-i,i-w 

*s Kfh7tKn -TArf-Hr fc° 7 ^-4— ( ;v) t Y * i/] -2' , 6' -i? ^f;Hf7x = 
/W3-^ p< 5vV) T ^ / ] -2- 7 )VHr D 7 3i ~/W ^ P />° ^ # £ 




3-{4-[ ( {6- (T±^T^ y)-4*-[(4-t Kodr^-1, l-v^^r V Kx> 7 fc 
K P -2H-^^" If 7 ^-4— T ^) 7< h * >>] -2' , 6* -V * *f-;V\£ 7 « =;W3-> f /W ^ 
f;V)T^]-2-7/^a7x-;W7 t n/^i (86.3 rag, 0.14 mmol) <D * * 
J-)\> (1 mL) ®m\C 1 M Tkfcfc^MJ (0.14 mL) &M*.1t 0 ^ 

T*S^*^v^!7A (8.7 mg N 0.07 mmol) OtK^St#^ \Z.Mx.tc 0 flfffl Lfc@ 
fcfcltttU 7k*t?ife#-Lfc& % *ffftj»LT, agftl^fc (39.2 mg N flX^ 
44%) fcfc6#*tt»**LT#fc. 

l H NMR (DMS0-d 6 ) 5 : 1.82(6H, s), 1.83(12H, s), 1. 95-2. 07 (4H, m), 
2. 08-2. 25 (8H, m), 2. 60 (4H, t, J=7. 7Hz), 2. 92-3. 08 (4H, m), 3.15- 
3.36(4H, m), 3. 83 (4H, s), 4.22(4H, d, J=5. 5Hz), 5. 31 (2H, s), 6.17- 
6.35(6H, m), 6.69(4H, s), 6. 84-6. 95 (4H, m) , 7.26(2H, d, J=8. 5Hz), 
7.60(2H, d, J=8.5Hz), 8.47(2H, s), 
TD^flHt C 64 H 72 N 4 0 14 S 2 F 2 Ca-2. 5 H 2 0 b LT 
W-JMft : C, 58.74; H, 5.93; N, 4. 28 0 
: C, 58.67; H, 5.88; N, 4. 20„ 



i) nnmoft^ft 
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2) f^t/VP-^ 1 0 mg 

3) %W 1 9 mg 

4) ^r7 5^v^V^ 1 mg 

tr 6 0 mg 

5 ±ffil) > 2) , 3) *5£tf4) SrS-a-UT > ^7^^*^/i-«»-r5o 
®t^M2 (&#|<Z>g&5i) 

1) 3 0 g 

2) %m ■ 5 0 g 

3) M^nrn-^x:/?':/ 15 g 

10 4) ^/V/tf^^fvUr/l'P — .X^/t^^A 44 g 

5) ^rDyi^^^ i g 



lOOOi £r 1 4 0 g 
±IB1) s 2) 3o«fctf3) <D&&b3 0 g©4) £ Sr*"?!^ U Jt£ttjKtiK 
S&SrfTS, ^OSt*lU4g04) fcitf 1 g<Z>5) &il^U tttm\z£ 
15 «m«H-5o roi5iat, l|gfcytt)^liMl^^^3 OmgSr-^-fS 
iDlOO 0&&#5 o 

UlifeMl t b^GPR4 0H^t5*«^OEC 50 i©*t 

ECso^^^fit bft*GPR4 0^^|SmbytCHOiNBl!&^^V^ 
20 fc 0 #KHB*8tfS&V^»? Ctl^CHOiJfitftl oyoWJ^Jkfll (I n v i t 
r o g e n) Sr^tf a-MEMifii (Invitrogen) £r^Ti#£L 

7j/t^lt0|C, (5^=^77^^ b^^^t^itHUytiNBia^, PBS (I 
nvi trogen) %M^XV yxLtcfe, 0. 0 5 %T r y p s i n • ED 
25 TAj^$ (Invitrogen) ^fflV^Tffl^t, i£<fr&ft^-C|IIIfc Lfc # 
bftfc*|BJ&<Difc&§!l£U J§«JlmLfcfc»3 3x1 0 ^^iSHjM^ftS i 5 
ttlftft Us Black welled 96-well plate (cost 
er) lU^fcHOO^Lfo^ C O 2 #i£&fcT-!lfe}t£ tfc 0 ^ 
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? Ajt&O^tb&F L I PR (Mo lecular Device) £ffiV^T$!l 
«Lfc. FL I PRfcT*Bjart*/^^A» i K©*ttS:a€'t*fc»m^ £*T<£> 

•• *i*> fflJ&fc&ftGJSF 1 u o 3-AM (DO J IN) «r«yjq1-*fc«K 
5 v^*FL I PRTy±4%ft5W.M\zM1fo*foftirZ>1t}b<DTy±'('*y7T- 
%tf?f&Lti 0 HBSS (Invitrogen, lOOOmL) tlM HEP 
ES (pH 7. 4, DOJIN, 20mL) SfflnxifcMi (£AT> HBSS/ 
HEPESW fc, ^"D^ixK (Sigma, 7,10mg) tlN NaO 
H (5mL) m##ffe, $?,|IHBSS/HEPESM (5mL) ^JO^TlS 
10 £Ufc*JS (lOmL) ^^SKSrT r-t Ufc. 

F 1 u o 3 -AM (50/tg) fci^^vK^Jft^K (Wako, 2 1 m L) 
{C^fl? U £ B (C^t© 2 0 %//l/D (Molecular Probe 
s) &JH ^J&JSiLflf (10 5^L) &mtoLtcTv±<<'*v7T- 

(10. 6mL) **6**tt*W«bfc. 7s/t^H0|:Black 

15 welled 9 6-well p 1 a t e }Cf#^UCHOtt©itftlr 

Bfct, l 0 0/iLfom co,*«Sl: 

|^f^^:^^^/^^/^^^r^/K^^^V^TI|r^t. #JJ trU'St 9 6 -w e 1 1 
20 plate (fy^/W- h) fcl 2 m 1 To#£ N - 2 0° Ct»W*&fc#Lfc. 
^Lfcf-^TVl^V- M^O. 0 15%CHAPS (DOJ IN) AUTyt 
^/V77*-fcl 9 8 m lfoMlU »Ha^ V- h £ Pftfc F L I PRfc-fe$> 
hLfc 0 J^±^lu«^rtSbfc#, FLIPRl:'T#MMiii©aJS 

25 ©fflSK^ft»«:f¥*t, EC so li£HWLfc„ t©^S:tl^U. 
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*1 



gpr4o \ztt+z&mvm.wmm 




ECs, (nM) 




<10 




<100 




<100 


mnw2 1 


<100 


%W^2 6 


<100 


Hlfi0$3 0 


<100 


M1&W3 3 


<100 


^56^3 7 


<100 


! **094 0 


•<100 


£ttffl4 4 


<100 


HlfeftU 7 


<1000 


5S«0!l6 7 


<100 


Sttt0|7O 


<I00 


6 


<100 


8 


<I00 


UttMi 00 


<1000 


Utt^ 10 5 


<100 


3t$jftlf 107 


<100 


Hit 08 113 


<100 


HJSW 117 


<100 


HI6W1 2 0 


<100 


nmm 123 


<100 


£16091 2 7 


<100 


m&wi 3 1 


<100 


HJfefcl 1 3 6 


<100 


JHMfl 3 8 


<iooo 1 




<100 


mmmi 49 


<100 


H*m 5 1 


<100 


SU6W16 4 


<100 


306811 6 9 


<100 


MBI17 1 


<100 


glfcff 18 4 


<100 




<100 


j &I&W2 0 0 


<ioo 1 


JUM2 0 4 


<100 


H160S2 1 0 


<100 


ms«2 1 2 


<100 


3?Jfi0!l2 1 8 


<100 
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5 

#0ttB#TWK$ftfc«MR2 0 0 4-7 3 5 7 6*5^12 0 0 4-24 
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Vtt^^*fc«^©Jl^^Sl^V>t3fi^^-<-i?— — N = N — 

10 Sr. 

20 R 3 :fcJ;tfR 4 tt|ig-t;fctt££oT s ^ti^Jx^JK^Sfctt^n^i/flC-?^, 

354 



WO 2005/087710 



PCT/JP2005/004872 



5 2. 




^R 7 «|^-*fctt^^oT, *tb^iX**JW^x AP^yg^ C,_ 6 7;^ 
A-£*fcttilifc$*iTV'»-Ct> J;v>fc Kp^S&tjH-jK R 7 ftXKpgH-5^ 

5. R s tfS, fc Kp*^«T*>S, »*«1|B*©^». 

25 
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8. VtK *t£^ ; -O- ; -CH = N- ; ttttC,. e 7WI N C 7 _ a8 

Tt>J:V\ -CH 2 - N -CH 2 CH a - -CHjO-, -NH~CH 2 - S - 
CH 2 -NH-feL<tt-CH 2 -NH-CH 2 -n5, 1 »*Ofl3^*. 

5 

9. R 2 tK 3, IftfegllBftOfrfr*. 

1 0. [6-({[4'-(2-rc h^^ai h^^)-2',6'-v?7«^/Hf7^=/W3— f/k]^ 

f/H7>;;)-2,3-i?k Ko-i-^y/77y-3-^;^Si ; 

10 3-{4-[({4'-[2-(ai^/>^/^=/V)zc }> ^]-2' , 6' -i?^ fvHf 7 ^=71^-3- 
/W fvV) T $ / ] -2-7/W^- P7x ~? p /n° ; 
3- {4- [ ( {2' , 6* fv^-4' - [3- (2-*"* y if p ]} $? ^- i->f /P) 7 s p $,] \? 

3-{2-7^P-4-[({4'-[(4-t Kp^v^-1, I-^^^Kt- hyfc Kp-2H-^ 
15 t^7y-W;l^)^ h d r^]-2',6 , -^^^7Hf7a:-/W3->r/H^^)r ^ 

3-{4-[({4'-[(l,l-^^Kf hyfc Ka-2H-^lf7^-4— T/V)^^^]- 
2' , 6' f/Hf7x = A-3--f M * f-jV) T $ 7 ] -2-7 P 7 * 7> p 

20 3-[4-({[4'-(2-^ h^^h^is)-? ,3' ,5' ,6'-T h 9 
'f M ^ f ;H 7 ? ; )-2-7;^n 7 7n^y|J ; 

3-{4-[ (4- {4- [2- (^jUX/lsft-fr) 3i h ^S/j-2, f;V7 « -/H -2, 3- 

v>t Yu-m-J -yfy-i-j ;v)T ^H-7^n7x^H7 , B^y» ; 

3-[2-7/U^-p-4-({4-[((3-^^/V7*^/V) {4-[4-( 1> y 7/^D^/V)7x = 
25 -1, 3-^T i/-yW2—f ;H7 5;)^ ^/H Vi?A>) T%/)y^ n/U] y> p 

3- [4- ( {4- [ (3, 5-v^7i =/P-lH- fc° 7 f /W) ^ fvV] -3->f y 7* P 

S<"< >- SVW T S 7 ) -2, 6- 7 )Vir n7x^]7o/^iJ; 
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3-{2-7/^n-4-[({4'-[(4-fc KadrV-1, YyM Kp-2H-^ 
11. ) : 




Ar' f*e&£ftWT1>J;v^:|£££> 

W{**£^3; fc \t C a _ 6 T /U = ^i/S-CSm $ ftT T 1> £ V> C l _ 6 T/V* V V 

15 Yfi0^fcfiCR 6 R 7 (R^itfR'te^-SfcfiMftoT, ^rtL^HTK^M 
Sr*-t"*\ R 7 «R la i^LT4~8M^Sr^1-5) 

357 



WO 2005/087710 PCT/JP2005/004872 



1 2 . : 




[5t*K X*5j;rj?Ri«:it^i i i;|^^^ N YttO£fc«:C R 6 R 7 (R 8 *3 



14. ) : 




o 



Ar' fig^$tlTVNTt>«tV^^SSr % 
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] 

-e^^$^5^#»t>b< {t^O^fcft^^^P Ky^mftt^SGP 

15 

1 5. namm*-. 




[5£*, X^it^RMSft^Jll 4irl^Sa^r> YHO^fcfiCR^ 7 (R 6 *5 

©gpr4 o &®&mtfcmmi 

25 h 5 , IS^JI 1 5 |Ei$<Z> G P R 4 0 g^fMtBPfi&Jo 
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1 7. ft^l|B«©^«J*fctt^©yn K9y^Sr^3frt-C**E*. 
5 19. GPR4 0S^«HBW«^O}!iat©feie)©s 5£ (!' ) : 



Ar' «tjl*$ttTV^t>J:V^a6Sr, 

R 7 fiR lt ^^LT4~8MSISr^i-5) £\ 

*r*1\ ] 
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20. 4vxy*&w&mn<D9m<oitib.<D, & a' ) 




Ar' ttE&$ftTVvCt><fcV^;tfcg$\ 
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